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Linh vye k§ thuit dwoc dé cap

Sang ché dé cap dén hop chit ma e ché cac kinaza serin/threonin va c6 tac
dung didu tri bénh siéu ting sinh va cac bénh lién quan dén khéi u bang cach trc ché
chu trinh truyén tin hiéu ma thuong 13 phan g qua mic hozc biéu hién qua mirc &
cac méb ung thu. Hop chét theo sang ché 1a cc chit (e ché chon loc ddi véi ERK
(extracellular-signal regulated kinase: kinaza diéu tiét boi tin hiéu ngoai bao). Séng

ché con dé cap dén duoc phdm chira hop chét nay.
Tinh trang k§ thuit cda sang ché

Céc quy trinh lién quan dén sy sinh trudng, phét trién ctia khdi u, va di can la
gian tiép do céc chu trinh phat tin hiéu giy ra ma dwoc hoat héa & cac té bao ung
thu. Chu trinh ERK déng vai trd trung t4m trong viéc diéu chinh sy sinh truéng cia
té bao & dong vat c6 vii bang cach 1am chim cic tin hiéu ngoai bio tir tyrosin kinaza
ctia thu thé bé mit té bao lién két phéi tir (RTK) nhu ho erbB, tyrosin kinaza ctia thu
thé PDGF, FGF, va VEGF. Viéc hoat héa RTK giy ra mét loat chu trinh
phosphoryl héa ma bét ddu voi viée hoat héa Ras. Viée hoat héa Ras dan dén 161
cudn va hoat héa Raf, 1a serin-threonin kinaza. Sau d6, Raf d3 hoat hoa s&
phosphoryl héa va hoat héa MEK1/2, ma tiép d6 phosphoryl héa va hoat hoa
ERK1/2. Khi d4 hoat héa, ERK1/2 phosphoryl héa mét vai dich tiép theo sau lién
quan dén nhiéu hién twong & murc d6 t& bao bao gdm cac thay dbi d6i véi bd khung
té bao va hoat héa phién ma. Chu trinh ERK/MAPK 14 mét trong s6 cac chu trinh
quan trong nhat di véi sy ting sinh t& bao, va duoc tin 1a chu trinh ERK/MAPK
thuong dugce hoat hoa & nhiéu khéi u. Gen Ras, ma ndm truéec ERK1/2, duge gay
dot bién & vai bénh ung thu bao gém céc khéi u & dai tryc trang, u hic td, u viiva u
tuy. Hoat tinh Ras cao kém theo hoat tinh ERK ting & nhiéu khéi u clia ngudi.
Ngoai ra, cac dot bién ctia BRAF, 1a mét serin-threonin kinaza thudc ho Raf, 1ién
quan dén hoat tinh kinaza ting. Cac dot bién & BRAF da dugc xac dinh & u hic t6
(60%), bénh ung thu tuyén gidp (cao hon 40%) va bénh ung thu dai truc trang. Céc
quan st ndy cho thdy chu trinh phat tin hiéu ERK1/2 13 chu trinh hip din ddi véi
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céc liéu phap chdng ung thu & nhiéu loai u & ngudi. (M. Hohno and J. Pouyssegur,
Prog. in Cell Cycle Res. 2003 5:219)

Do d6, céc chét trc ché hoat tinh ERK phan tir nho (tirc 13 hoat tinh ERK1
va/hoac ERK?2) s€ cé tac dung didu tri nhiu loai bénh ung thu, vidy, u héc t6, bénh
ung thu tuy, bénh ung thu tuyén gidp, bénh ung thu dai truc tring, bénh ung thu
phdi, bénh ung thu v, va bénh ung thu budng trimg. Sang ché d& xuit cac chit nay.

Ban chit ky thuit ciia sang ché

Muc dich ctia sang ché 1a d& xuét hop chét c6 cong thire I, trong d6:

X!1a N ho#c CH;

X?1a NR?, O hoic S;

X3 14 (CR%)1.3, CH2NRP, C(=0), C(=0)NRP hoic C(=0)0 véi didu kién:

néu X3 14 CH,NR®, thi gbc ba vong ciia hop chét cé cong thie (1) 13 6,7,8,9-
tetrahydro-1,2,2a!,6,8-pentaazabenzo[cd]azulen,

néu X3 1a C(=0)NR®, thi gbc ba vong ctia hop chit c6 cong thire (I) 14 8,9-
dihydro-1,2,2al!,6,8-pentaazabenzo[cd]azulen-7(6H)-on,

néu X3 1a CH2C(=0), thi gbc ba vong ciia hop chit ¢6 cong thirc (I) 14 8,9-
dihydro-1,2,2a!,6-tetraazabenzo[cd]azulen-7(6H)-on, va ,

néu X3 1a C(=0)0, thi gbc ba vong cta hop chit ¢6 cong thie (I) 1a 6H-8-
oxa-1,2,2al,6-tetraazabenzo[cd]azulen-7(9H)-on;

X* 1a CR?R? hoic NR? v6i didu kién khi X* 13 NR?, thi X2 13 NR? va X3 13
C(=0);

R! 13 14 (i) heterocyclyl no hodc khong no mét phan c6 4 dén 7 canh hoic,
(if) duoc chon tir nhém bao gdm 1-metyl-1H-pyrazol-4-yl, 1-metyl-1H-pyrazol-3-
yl, 2-etyl-2H-pyrazol-3-yl, 2-metyl-2H-pyrazol-3-yl, 2-isopropyl-2H-pyrazol-3-yl,
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1-metyl-1H-pyrazol-5-yl, 1-etyl-1H-pyrazol-5-yl, 4-metylthiazol-2-yl, 1-metyl-1H-
[1,2,4]triazol-3-yl, 2-metyl-2H-[1,2,3]-triazol-4-yl, 1-metyl-1H-[1,2,4]-triazol-5-yl,
1,3-dimetyl-1H-pyrazol-4-yl, 1,3,5-trimetyl-1H-pyrazol-4-yl, 1-metyl-1H-tetrazol-
5-yl, 2-metyl-2H-tetrazol-5-yl, 5-metyl-1,3,4-thiadizol-2-yl, oxetan-3-yl, 3-
metyloxetan-3-yl, tetrahydropyran-4-yl, tetrahydro-2H-pyran-4-yl, tetrahydropyran-
3-yl, 2-metyl-tetrahydropyran-4-yl, 2,2-dimetyl-tetrahydropyran-4-yl, 2-
hydroxymetyltetrahydropyran-4-yl, 3-flotetrahydropyran-4-yl va tetrahydrofuran-3-
L

R2? dugc chon tir nhém bao gdém:

(a) Ci-10alkyl,

(b) Ci-10 alkenyl,

(c) Ci-10 haloalkyl,

(d) Csz.7 xycloalkyl hodc Cs.7 xycloalkyl-Ci.¢ alkyl,

(e) Cs.7 haloxycloalkyl hodc Cs.7 haloxycloalkyl-Ci.¢ alkyl,

(f) Ci-10 hydroxyalkyl hodc Ci.10 dihydroxyalkyl,

(g) Ci.3 alkoxy-Ci.6 alkyl,

(h) Ci3 alkylthio-Ci.6 alkyl,

(1) Ci-10xyanoalkyl,

() phenyl, phenyl-Ci-3 alkyl, phenoxy hodc benzyloxy-Ci.3 alkyl,

(k) heteroaryl, heteroaryl-Ci3 alkyl hodc heteroaryloxy, trong d6 gbc
heteroaryl ndy dugc chon tir nhém bao gdm pyrazolyl, imidiazolyl, oxazolyl,
isoazolyl, thiazolyl, isothiazolyl, pyridinyl, pyrid-2(1H)-on va 1-alkylpyrid-2(1H)-
on va mdi heteroaryl nay tuy y duoc thé mot cach doc lap béng mot hodic nhiéu
nhém dugce chon tir nhém bao gdém halogen, hydroxyl, oxit, Ci.6 alkoxy, Ci-
haloalkoxy, xyano, Cs- xycloalkyl va Ci. alkyl, trong d6 Ci.6 alkyl tiy y dugc thé
mot cach ddc lap b::ing mot hodc nhidu nhém doc lap dugc chon tir halogen, oxo,

hydroxyl hoéc Ci.¢ alkoxy; va,

(1) phenylthio hodc phenylthio-Ci-6 alkyl;
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mdi 14n xuét hién, R? va R* doc 1ap 14 hydro hodc Ci-3 alkyl;
R? va RP d6c¢ 14p 1a hydro hodc Ci3 alkyl; hodc,
mudi duoc dung cta nd;

trong d6 gbc phenyl bat ky tily y dugc thé mot hozc nhiéu halogen, xyano,
hydroxyl, Ci.s alkoxy, Ci6 haloalkoxy hodc Ci.¢ alkyl, trong d6 Ci alkyl tuy y
duoc thé mot cach doc 14p bing mdt hodc nhidu nhém doc 1ap dugc chon tir
halogen, oxo, hydroxyl hodc Ci.¢ alkoxy; va,

trong d6 mdi xycloalkyl tily y duge thé mdt cach doc 18p bang mot dén ba
nhém halogen, Ci-¢ haloalkyl,Ci-s alkoxy hodc Ci.¢ haloalkoxy.

Séang ché con md ta phuong phap didu tri rdi loan siéu ting sinh bing cach
cho bénh nhan ¢6 nhu cdu ding hop chét c6 cong thirc I voi lugng hitu hidu dé diéu
tri bénh. Hop chét c6 cong thic I ¢6 thé duge ding riéng r& hoic duge dung cling
v6i it nhit mot hop chét chéng siéu tang sinh hodc hda tri li€u khac.

Sang ché con mé ta phuong phap @c ché hoat tinh protein kinaza ERK & té
bao bao gdm budc xir ly t& bao bing hop chét ¢ cong thirc I véi lugng hitu hiéu dé
1am yéu hoic loai bo hoat tinh kinaza ERK.

Séang ché con dé xudt duge phdm chira hop chét c6 cong thirc I va it nhit mot
chét mang, chét pha loéing hoic ta duogc duoe dung.

Séang ché con md ta vide sir dung hop chit ¢6 cong thirc I hodic mudi duge
dung ctia né dé bao ché thudc nhdm diéu tri bénh ung thu hogc bénh siéu tang sinh.

Sang ché con d& xuét hop chit c6 cong thic 1, trong d6 hop chét nay dugc
chon tir:

4-(9-(4-clobenzyl)-8,9-dihydro-7H-6-oxa-1,2,2a!-triazabenzo[cd]azulen-4-
y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin;

(R)-4-(9-(4-clobenzyl)-8,9-dihydro-7H-6-oxa-1,2,2a!-triazabenzo[cd]azulen-
4-y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin;

(S)-4-(9-(4-clobenzyl)-8,9-dihydro-7H-6-oxa-1,2,2a! -triazabenzo[cd]azulen-
4-yl)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin;
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3-benzyl-5-metyl-7-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyrimidin-4-yl)-
3H-1,1,2a',3,5-pentaazaaxenaphtylen-4(5H)-on;
9-(4-clobenzyl)-6-metyl-4-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyrimidin-4-
yl)-8,9-dihydro-1 ,2,2al 6-tetraazabenzo[cd] azuleri—7(6H)—on;
(S)-9-(4-clobenzyl)-6-metyl-4-(2-((1-metyl-1H-pyrazol-5-
yl)amino)pyrimidin-4-y1)-8,9-dihydro-1,2,2a!,6-tetraazabenzo[cd]azulen-7(6H)-on;
(R)-9-(4-clobenzyl)-6-metyl-4-(2-((1-metyl-1H-pyrazol-5-
yl)amino)pyrimidin-4-yl)-8,9-dihydro-1,2,2a!,6-tetraazabenzo[cd]azulen-7(6H)-on;
4-(9-((4-clo-1H-pyrazol-1-yl)metyl)-8,9-dihydro-7H-6-oxa-1,2,2a! -triazabe-
nzo[cd]azulen-4-yl)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin;
(R)-4-(9-((4-clo-1H-pyrazol-1-yl)metyl)-8,9-dihydro-7H-6-oxa-1,2,2a!-triaz-
abenzo[cd]azulen-4-yl)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin; hodc
(S)-4-(9-((4-clo-1H-pyrazol-1-yl)metyl)-8,9-dihydro-7H-6-0xa-1,2,2a!-triaz-
abenzo[cd]azulen-4-y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin;
hodc mubi dugc dung cuia no.
Séang ché con d& xudt duoc phim chira hop chét ¢ cong thirc 1, trong d6 hop
chét nay dugc chon tu:
4-(9-(4-clobenzyl)-8,9-dihydro-7H-6-oxa-1,2,2a' -triazabenzo[cd]azulen-4-
y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin;
(R)-4-(9-(4-clobenzyl)-8,9-dihydro-7H-6-oxa-1,2,2a!-triazabenzo[cd]azulen-
4-y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin;
(S)-4-(9-(4-clobenzyl)-8,9-dihydro-7H-6-oxa-1,2,2al-triazabenzo[cd]azulen-
4-yl)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin;
3-benzyl-5-metyl-7-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyrimidin-4-yl)-
3H-1,1,2a',3,5-pentaazaaxenaphtylen-4(5H)-on;

9-(4-clobenzyl)-6-metyl-4-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyrimidin-4-
yl)-8,9-dihydro-1,2,2a!,6-tetraazabenzo[cd]azulen-7(6H)-on;
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(S)-9-(4-clobenzyl)-6-metyl-4-(2-((1-metyl-1H-pyrazol-5-
yl)amino)pyrimidin-4-y1)-8,9-dihydro-1,2,2al,6-tetraazabenzo[cd]azulen-7(6H)-on;

(R)-9-(4-clobenzyl)-6-metyl-4-(2-((1-metyl-1H-pyrazol-5-
yl)amino)pyrimidin-4-yl)-8,9-dihydro-1,2,2a’ 6-tetraazabenzo[cd]azulen-7(6H)-on;

4-(9-((4-clo-1H-pyrazol-1-yl)metyl)-8,9-dihydro-7H-6-oxa-1,2,2a! -triazabe-
nzo[cd]azulen-4-y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin;

(R)-4-(9-((4-clo-1H-pyrazol-1-yl)metyl)-8,9-dihydro-7H-6-0xa-1,2,2a! -triaz-
abenzo[cd]azulen-4-yl)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin; hodc

(S)-4-(9-((4-clo-1H-pyrazol-1-yl)metyl)-8,9-dihydro-7H-6-oxa-1,2,2a! -triaz-
abenzo[cd]azulen-4-y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin;

hodc mudi duge dung ctia nd; va it nhat mot chat mang, ta dugce hodc chét pha lodng

dugc dung.
MO ta chi tiét sang ché

Thudt nglt “mot” thuc thé duge dung trong badn mo ta nay dé cap dén mot
hodc nhiéu thyc thd d6; vi du, hop chét & chi mot hoic nhiéu hop chét hodc it nhat
mot hop chit. Nhu vay, cac thuat nglt “mot”, “mdt hodc nhiéu”, va “it nhat mot” ¢

thé duoc sir dung thay thé nhau trong ban mo ta nay.

Thuét ngft "nhu dugc néu trén" d& cap dén dinh nghia réng nhit dbi voi mdi
nhém nhu duoc d& xut trong phan ban chét k¥ thut ctia sang ché hoic yéu ciu bao
ho rong nhat. Trong tat c4 cac phuong 4n khac néu dudi ddy, cac phan tir thé ma c6
thé c6 mit trong mdi phuong an va khong duge dinh nghia 18 rang s& giit sy dinh

nghia rong nhét ndu trong phan ban chat k§ thuat ctia sang ché.

Khi dugc dung ’trong ban mé ta ndy, cho du trong cum tir chuyén tiép hozic
trong phan yéu cdu bao hd, cac thuat ngit "bao gdm" va "chira" can dugc hiéu theo
nghia khong han ché. Tic 14 céc thut ngit nay cin dugce hidu dong nghia véi cac
thuat ngit "c6 it nhat" hoic "bao gém it nhit". Néu dwoc ding trong ngit canh vé
quy trinh, thut ngft "chtra" c6 nghia 1a quy trinh nay bao gdm it nhit cac budc da
néu, song c6 thé bao gdm cac budc bd sung. Néu dugc ding trong ngit canh vé hop

chit hodc duoc phém, thuiat ngtt "chira" nghia 1a hop chét hodc ché phém nay chua
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it nhat cac thanh phan hodc dau hi¢u da néu, nhung c6 thé con bao gom céc dau

hiéu hozc cac thanh phin b sung.

Thudt nglt "mdt cach doc lap" dugc dung trong ban mo ta nay dé bidu thi
rﬁng bién duoc ap dung cho mdt vi du bét ky khong lién quan dén su c6 mit hodc
khong c6 mit ciia bién c6 dinh nghia tuong tu hodc dinh nghia khéc trong cling mot
hop chét. Do dé, trong hop chit ma trong do R" xudt hién hai 14n va duoc x4c dinh
"ddc 14p 1a cacbon hodc nito", thi ca hai R" ¢6 thé 1a cacbon, ca hai R" c6 thé 1a

nito, hodc mot R" ¢6 the 1a cacbon va goc con lai 1a nito.

Néu bién bat ky (vi dy, R!, R*, Ar, X! hoic Het) xuét hién nhiéu hon mét lan
trong gbc hodic cong thirc bt ky thé hién va mé ta cac hop chét dugc sir dung hoic
duoc yéu cau bao ho theo sang ché, thi dinh nghia ctia n6 & mi 14n xuét hién 13 doc
1ap véi dinh nghia cta nd & tit ca cac 1an xudt hién khac. Ngoai ra, viéc két hop cac
phin tir thé va/hodc céc bién chi dugce phép nu cac hop chit nay dem lai cac hop

chét 6n dinh.

Céc ky hiéu "*" khi cudi lién két hodc nét "~ " théng qua mdi lién két dé
cdp dén diém gén ctia nhém chirc hodc goc hoa hoc khac vao phan con lai cua phan

tir cia mdi hop chit ma gbe d6 13 mot phan. Do d6, vi du:

MeC(=O)OR4 trongd6 R*= x % hogc — 4 :> MCC(=O)O_<

Lién két dugc vé trong hé vong (dbi dién véi duge ndi & dinh riéng biét) biéu
thi ring lién két d6 c6 thé dugc gin vao nguyén tir bat ky trong sb cac nguyén tir

thich hop trong vong.

Thuat nglt “tuy y” hodc “mot cach tuy y” dugc dung trong bdn moé ta nay co
nghia 13 sy kién hodc trudng hop duoc mé ta sau d6 c6 thé, nhung khong nhat thiét,
xay ra,‘ va viéc mo ta d6 bao gc‘Sm cac vi dy, trong do su kién hodc trudng hop xay ra
va céc vi dy trong d6 ching khong xay ra. Vi dy, “thy y dugc thé” nghia 13 gbc tly
y duogc thé c6 thé két hop nguyén tir hydro hodc phan tir thé.

- Thuét ngit "khoang" dugc dung trong ban md ta nay nghia Ia xap xi, trong
ving, khoang chimg, hodc gin. Khi thudt ngt "khoang" dugc st dung cling véi

khoang gia tri s6, né thay d6i khoang d6 bang cach kéo dai cac gidi han cao hon va
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~ thlp hon céc tri s§ d néu. Néi chung, thuit ngit "khoang" dugc dung trong ban md

ta nay dé thay ddi tri s& cao hon va thip hon tri s6 d néu khoang 20%.

Khi duge ding trong ban mé ta ndy, viéc thé hién khoang gia tri s& dbi véi
mot bién nhdm cho théy rﬁng sang ché ¢6 thé duoc thuc hién vé6i bién bing tri s6 bat
ky trong sb céc tri s6 ndm trong khoang d6. Do d6, dbi véi bién ma vén 13 riéng r8,
thi bién nay c6 thé bing tri sb nguyén bit k¥ trong khoang bing sd, bao gdm céc
diém diu mut ctia khoang nay. Tuong tu, dbi voi bién ma vén 14 lién tuc, thi bién c6
th8 bing gia tri thuc bat ky trong khoang bing s, bao gdm céc diém ddu mit ctia
khoang ndy. Vi du, bién dugc mb ta 12 ¢6 tri s6 nim trong khoang tir 0 dén 2, c6 thé
12 0, 1 hodc 2 ddi v6i cac bién ma vén 14 riéng &, va c¢6 thé 14 0,0, 0,1, 0,01, 0,001,

ho#c tri s0 thyc bat ky khac doi vdi cac bien ma von 1a lién tuc.

Cac hop chét c6 cong thirc 1 thé hién hién twong hd bién. Céc hop chét hd
bién c6 thé ton tai & dang hai hodc nhiéu loai ¢6 thé chuyén ddi 13n nhau. Céc chat
hd bién di bién proton tao ra sy di tru clia nguyén ti hydro dd dugc li€n két cong
hoa tri gitta hai nguyén tir. Cac chit h bién thuong ton tai can bing va céc nd luc
dé phén ly timg chit hd bién thuong tao ra hdn hop c6 céc tinh chit hoa hoc va vit
Iy pht hop véi hdn hop gdm céc hop chét nay. Vi tri can bang phu thudc vao cac
dic didm hoa hoc trong phén tir. Vi dy, trong nhiéu aldehyt béo va keton, nhu
axetaldehyt, dang keto chiém wu thé; trong khi trong céc phenol, dang enol chiém
uu thé. Cac chit h bién di bién proton thuong gip bao gdm keto/enol (-C(=0)-CH-
S -C(-OH)=CH-), axit amit/imidic (-C(=0)-NH- S -C(-OH)=N-) va céac chét hd
bién amidin (-C(=NR)-NH- & -C(-NHR)=N-). Hai chét sau cudi ndy dic biét
thuong gép ¢ cac vong heteroaryl va vong di vong va sang ché bao ham tit ca cac

dang hd bién ctia cac hop chat nay.

Céc hop chét ¢ cong thirc I c6 thé chtra tAm axit hodc bazo va cic mudi
thich hop dugc tao ra tir cac axit hodc bazo cd thé tao ra cac mudi khong doc ma co
hoat tinh khang virut twong tu. Céc vi du v& mudi cta céc axit vd co bao gdm céc
mudi hydroclorua, hydrobromua, hydroiodua, clorua, bromua, iodua, sulfat,
bisulfat, nitrat, phosphat, hydrophosphat. Cac vi du vé mudi ctia cac axit hitu co bao
gém cac mudi axetat, fumarat, pamoat, aspartat, besylat, cacbonat, bicacbonat,

camsylat, D va L-lactat, D va L-tartrat, esylat, mesylat, malonat, orotat, gluceptat,
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metylsulfat, stearat, glucuronat, 2-napsylat, tosylat, hibenzat, nicotinat, isethionat,
malat, maleat, xitrat, gluconat, sucxinat, sacarat, benzoat, esylat, va pamoat. Xem
tbng quan vé cac mudi thich hop trong tai liéu: Berge et al, J. Pharm. Sci., 1977

66:1-19 va G. S. Paulekuhn et al. J. Med. Chem..2007 50:6665.

N7 |
PN
1 Va N
H[;j X — \N (I)
R! X N\/(
XXt

‘ Theo mdt phuong 4n, sang ché d& xuét hop chat c6 cong thirc I, trong d6 RY,
RZ, R3, R4, X!, X2, X3, X4, R® va RP 1 nhu néu trén. Trong tit ca cac phuong an
khac néu dudi ddy, cac phin tir thé ma c6 thé c6 mit trong mdi phuong an va khong
dugc dinh nghia 13 vAn c6 dinh nghia rong nhit dugc néu trong phin Bén chét k§

thudt clia sang che.

Theo phuong 4n khéc, sang ché dé xudt hop chét c6 cong thire I, trong d6 X2
14 NR?, X3 1a CHa va X* 1a CR2R3. Theo mdt phwong 4n thyc hién bd sung, sang ché
d2 xuét hop chit c6 cong thirc I, trong d6 X! 1a N. Theo phuong 4n thuc hién bd
sung khac, sang ché d& xuit hop chét c6 cong thirc I, trong d6 X! 1a CH.

Theo phuong 4n khéc, sang ché @& xudt hop chit c6 cong thirc I, trong d6 X2
12 NR?, X3 1a C(=0) va X* 1a CR?R3. Theo mdt phuong 4n thuc hién b sung, sang
ché d& xuét hop chit c6 cong thire I, trong d6 X! 12 N. Theo phuong an thyc hién bd
sung khéc, sang ché dé xuét hop chit c6 cong thirc I, trong ¢6 X' 1a CH.

Theo phuong 4n khéc, sang ché dé xult hop chét c6 cong thic I, trong d6 X>
1A NR?, X3 1 (CHz)2 va X* 1a CR2R3. Theo mét phuong 4n thuc hién bd sung, séng
ché d& xuét hop chit c6 cong thire I, trong d6 X! 1a N. Theo phuong 4n thyc hién bd
sung khéc, sang ché d& xuét hop chét c6 cong thire I, trong d6 X' 1a CH.

Theo phuong én khéc, sang ché dé xuit hop chét c6 cong thic I, trong do X?
14 NR?, X3 1a CHLNR® va X* 1a CR2R3. Theo mdt phuong 4n thuc hién bd sung,
sang ché d& xult hop chét c6 cong thic I, trong d6 X' 1a N. Theo phuong 4n thuc

hién bd sung khéc, sang ché dé xuit hop chét ¢6 cong thirc I, trong d6 X! 1a CH.
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Theo phuong an khéc, sang ché d& xuét hop chit c¢6 cong thic I, trong d6 X?
1a NR?, X3 1a C(=0)CH> va X* 1a CR2R3. Theo mdt phuong an thuc hién b sung,
sang ché d& xult hop chét c6 cong thire I, trong d6 X! 13 N. Theo phuong an thuc

hién bd sung khéc, sang ché dé xudt hop chét c6 cong thic I, trong d6 X! 1a CH.

Theo phuong 4n khac, séng ché d& xuét hop chét c6 cong thic I, trong d6 X2
1a NR?, X3 1a C(=0)NR® va X* 14 CRZR3. Theo mét phuong an thuc hién bd sung,
sang ché d& xult hop chét c6 cong thire I, trong d6 X! 13 N. Theo phuong an thuc

hién bd sung khéc, sang ché dé xult hop chit c6 cong thire I, trong d6 X! 1a CH.

Theo phuong 4n khéc, sng ché d& xuét hop chét c6 cong thic I, trong d6 X?
14 0, X3 1a CHz va X* 1a CR?R3. Theo mét phuong 4n thuc hién bd sung, sing ché
d& xuét hop chit ¢ cong thic I, trong d6 X! 1a N. Theo phwong 4n thuc hién bd
sung khéc, sang ché dé xuit hop chit c6 cong thic I, trong d6 X! 1a CH.

Theo phuong an khéc, sang ché dé xuét hop chit c6 cong thic I, trong d6 X>
12 0, X3 1a (CHa)2 va X* 1a CR2R3. Theo mét phuong an thuc hién bd sung, sang ché
d& xuét hop chit c6 cong thic I, trong d6 X! 1a N. Theo phwong 4n thuc hién bd
sung khéc, sang ché dé xuét hop chit c6 cong thire I, trong d6 X! 1a CH.

Theo phuong 4n khéc, séng ché @& xuét hop chét cé cong thic I, trong d6 X?
1a NR?, X3 1a C(=0) va X* 1a NR3. Theo mét phuong an thuc hién bd sung, sing ché
d& xult hop chit c6 cong thirc I, trong d6 X! 13 N. Theo phwong 4n thuc hién bd
sung khéc, sang ché d& xuit hop chit c6 cong thire I, trong d6 X! 1a CH.

Theo phuong an khéc, sang ché d& xut hop chét ¢ cong thirc I, trong d6 R?
1a phenyl-C1.3 alkyl tiy v duoc thé va R? 1 hydro. Theo mét phuong an thuc hién
b sung, X? 1a NR?, X3 1a CH; va X* 1a CR?R3. Theo phuong 4n thuc hién bd sung
khac, X2 1a NR?, X3 1a C(=0) va X* 1a CR?R3. Theo phwong 4n thuc hién bb sung
khac, X2 1a NR?, X3 1a (CHa)2 va X* 13 CR?R3. Theo phuong 4n thuc hién bb sung
khéc, trong d6 X? 1a NR?, X3 1a CH,NRP va X* 1a CR?R3. Theo phuong an thuc hién
bd sung khac, X? 1a NR?, X3 14 C(=0)CH: va X* 1a CR?R3. Theo phuong 4n thyc
hién bd sung khac, X? 1a NR?, X3 1a C(=0)NRP va X* 1a CR?R. Theo phuong 4an
thuc hién bd sung khac, X? 13 O, X? 1a CH, va X* 1a CR?R3. Theo phuong 4n thyuc
hién bd sung khac, X? 1a O, X 1a (CHz)2 va X* 1a CR?R3. Theo phuong 4n bét ky

trong sb cac phuong 4n thuc hién bd sung néu trén, X! ¢6 thé 12 N hozc CH.
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Theo phuong 4n khéc, sang ché dé xuit hop chit c6 cong thic I, trong d6 R?
heteroaryl-Ci.3 alkyl tiy y duge thé va R? 13 hydro. Theo mdt phuong 4n thuc hién
bd sung, X? 1a NR?, X3 1a CH; va X* 1a CR2R3. Theo phuong 4n thuc hién bd sung
khac, X2 1a NR?, X3 1a C(=0) va X* 1a CR?R3. Theo phuong 4n thyc hién bb sung
khac, X2 1a NR?, X3 14 (CHz)2 va X* 1a CR2R3. Theo phuong 4n thuc hién bd sung
khéc, trong d6 X* 1a NR?, X3 [a CHoNRP va X* 1a CR?R®. Theo phuong an thyc hién
bd sung khac, X? 1a NR?, X3 1a C(=0)CH; va X* 1a CR?R?. Theo phuong 4an thyc
hién bd sung khac, X? 1a NR? X3 13 C(=0)NR® va X* 1a CR?R?. Theo phuong 4n
thue hién bd sung khac, X2 1a O, X3 1a CH, va X* 1a CR?R>. Theo phuong 4n thyc
hién bd sung khéc, X2 1a O, X3 1a (CHz), va X* 1a CR?R?. Theo phuong 4n bét ky

trong sb cac phuong 4n thuc hién bb sung néu trén, X! ¢6 thé 13 N hodc CH.

Theo phuong 4n khéc, sang ché @ xuét hop chét c6 cong thic I, trong d6 R?
1a phenoxy tuy v duoc thé hodc heteroaryloxy va R? 14 hydro. Theo mdt phuong 4n
thuc hién bd sung, X2 1a NR?, X? 14 CH; va X* 1a CR?R3. Theo phuong 4n thyc hién
bd sung khéc, X2 1a NR?, X3 1a C(=0) va X* 1a CR2R3. Theo phuong 4n thyc hién bd
sung khac, X? 1a NR?, X* 1a (CHz)2 va X* 1a CR’R?. Theo phwong an thyc hién bd
sung khac, trong d6 X* 1a NR?, X3 1a CH,NRP va X* 1a CRZR3. Theo phuong én thyc
hién bd sung khac, X2 1a NR?, X3 14 C(=0)CH: va X* 1a CR?R3. Theo phuong 4n
thuc hién bd sung khac, X? 1a NR?, X3 1a C(=0)NR" va X* 1a CR?R3. Theo phuong
an thuc hién bd sung khac, X? 1a O, X3 1a CH, va X* 1a CR?R>. Theo phuong 4n
thuc hién bd sung khac, X? 14 O, X3 1a (CHz)2 va X* 1a CR?R®. Theo phuong 4n bt

ky trong sb cac phuong an thyc hién bd sung néu trén, X! ¢ thé 1a N hodc CH.

Theo phuong an khéc, sang ché d& xuét hop chét c6 cong thic I, trong d6
CRZR3 ¢6 céu hinh (S). Theo phwong 4n khéc, sang ché dé xuét hop chét ¢ cong
thirc I, trong d6 CR2R3 ¢6 cu hinh (R). Theo phuong 4n khéc nita, séng ché dé xuat
hop chét c6 cong thire I, trong d6 ¢ cic phan tuong duong clia cic chét déng phan
(R) va (S) (tirc 1a hdn hop triét quang). Theo phuong dn khac nita, sang ché dé xuét
hop chét c6 cong thirc I, trong d6 duogc lam giau chat ddng phan (R) hoic (S). Theo
phuong an khac nita cua sang ché, phin tir thé R? ¢6 céu hinh p. Theo phuong an

khéc nita clia séng ché, phan tir thé R? ¢6 ciu hinh a.
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Theo phuong 4n khéc, sang ché dé& xuit hop chét cé cong thirc I, trong d6 X>
1a O, X3 1a CH; hoidc (CHz)2 va R! 1a tetrahydropyranyl, tetrahydrofuranyl, oxetanyl
hodc pyrazolyl tuy y dugc thé. Theo mdt phwong 4n thwc hién bd sung, R? 13
phenyl-C1.3 alkyl tiy ¥ dwoc thé va R3 1a hydro. Theo phuong 4n thuc hién bd sung
khac, R? 13 benzyl tlly y dugc thé va R? 1a hydro; Theo phuong an thyc hién bd sung
khac, R? 14 heteroaryl-metyl dwoc thé va R3 13 hydro. Theo phuong 4n thuc hién bb
sung khac, R? 1a phenoxy hodc heteraryloxy tily v dugc thé va R? 13 hydro. Theo
phuong an thuc hién bd sung khac, R? 13 phenoxy tiy ¥ duge thé va R3 13 hydro.

Theo phuong 4n khéc, sang ché dé xuit hop chit c6 cong thirc I, trong d6 X2
12 0, X3 1a (CHa)2 va R! 1a pyrazolyl tiy ¥ dugc thé. Theo mdt phuong an thuc hién
bd sung, R? 1a phenyl-Ci. alkyl tuy v dugc thé va R3 1a hydro. Theo phuong 4n thuc
hién bd sung khéc, R? 1a benzyl tity y dwoc thé va R3 1a hydro. Theo phuong 4n thuc
hién bd sung khéc, R? 13 heteroaryl-metyl dugc thé va R3 13 hydro. Theo phuong 4n
thyc hién bd sung khéc, R? 1a phenoxy hodc heteraryloxy ity ¥ duoc thé va R® la
hydro. Theo phuong an thyc hién bb sung khéc, R? 1 phenoxy tly ¥ duoc thé va R3
13 hydro.

Theo phuong 4n khéc, sang ché dé xult hop chét c6 cong thic I, trong d6 X2
1a O, X3 1a CHa va R! 1a pyrazolyl tily y duoc thé. Theo mot phuong 4n thuc hién bd
sung, R? 14 phenyl-Ci. alkyl tiy y dugc thé va R3 1a hydro. Theo phwong 4n thyc
hién bd sung khac, R? 12 benzyl tily y duoc thé va R? 1a hydro. Theo phuong n thuc
hién bd sung khéc, R? 1 heteroaryl-metyl dugc thé va R3? 13 hydro. Theo phuong an
thue hién bd sung khac, R? 1a phenoxy ho#c heteraryloxy tuy y duoc thé va R3 la
hydro. Theo phuong an thyc hién bb sung khac, R? 1a phenoxy tlly y dugc thé va R3
1a hydro.

Theo phwong 4n khac, sang ché dé xuét hop chét c6 cong thirc I, trong d6 X2
13 O, X3 1a CH; va R! 1a 1-metyl-1H-pyrazol-5-yl). Theo mdt phuong an thuc hién
bd sung, R? 13 phenyl-C1.3 alkyl tiy ¥ dugc thé va R? 1a hydro. Theo phuong 4n thuc
hién bd sung khéc, R? 14 benzyl tiy ¥ dugc thé va R3 14 hydro. Theo phuong 4n thuc
hién bd sung khéc, R? 1a benzyl va R3 1a hydro. Theo phuong 4n thuc hién bd sung
khac, R? 13 heteroaryl-metyl dugc thé va R3 1a hydro. Theo phuong 4n thuc hién bd

-13-



26830

sung khéac, R? 1 phenoxy hodc heteraryloxy tiy ¥ dugc thé va R3 14 hydro. Theo
phuong 4n thyc hién b sung khac, R? 1a phenoxy tity y duoc thé va R3 14 hydro.

Theo phuong 4n khéc, sing ché d& xuét hop chét c6 cong thirc I, trong d6 X2
1a O, X3 1a (CH2)2 va R! 1a 1-metyl-1H-pyrazol-5-yl). Theo mét phuong an thl_xé
hién bd sung, R? 1a phenyl-Ci. alkyl tity ¥ dwoc thé va R? 13 hydro. Theo phuong 4n
thuc hién bd sung khac, R? 13 benzyl tity y dugc thé va R3 1a hydro. Theo phwong 4n
thyc hién bd sung khac, R? 1a benzyl va R? 1a hydro. Theo phuong 4n thuc hién bd
sung khac, R? 14 heteroaryl-metyl dugc thé va R3 1a hydro. Theo phuong 4n thuc
hién bd sung khac, R? 13 (1H-pyrazol-1-yl)metyl tuy y dugc thé va R3 1a hydro.
Theo phuong 4n thuc hién bd sung khéc, R? 1 (4-clo-1H-pyrazol-1-yl)metyl va R3
1a hydro. Theo phwong 4n thuc hién bd sung khéc, R?1a (4-triflometyl-1H-pyrazol-
1-yDmetyl va R? 1a hydro. Theo phuong an thuc hién bd sung khac, R? 1a (4-
xyclopropyl-1H-pyrazol-1-yl)metyl va R® 14 hydro. Theo phuong an thuc hién bd
sung khac, R? 14 phenoxy hozc heteraryloxy tiy y dugc thé va R? 1a hydro. Theo
phuong 4n thyc hién b sung khac, R? 14 phenoxy tiy ¥ dwoc thé va R3 1a hydro.

Theo phuong 4n khac, sang ché d& xuét hop chét theo diém 1 yéu cau bao hd
duogce chon tir cac hop chat I-1 d&én I-109 trong Bang I.

Theo phwong 4n khac, sang ché mé ta phuong phép diéu tri hodc lam giam
mirc d§ nang cla r6i loan siéu tdng sinh & bénh nhén cé nhu clu diéu tri, phuong
phap nay bao gdm budc cho bénh nhan ding hop chét c6 cong thire I, trong d6 R,
R2% R3, R* X!, X2, X3, X4, R? va RP 1a nhu néu trong ban md ta nay.

Theo phwong 4n khéc, sang ché @& xut hop chét theo diém bit ky trong sb
cac diém tir 1 dén 29, trong @6 R!, R%, R3, R4, X!, X2, X3, X4 R? va R® 1a nhu néu
trong ban mo ta nay dé dung lam thudc.

Theo phwong 4n khéac, sang ché d& xuit hop chit theo diém bét ky trong s&
cac diém tir 1 dn 29, trong d6 RY, R% R3, R4, X!, X2, X3, X*, R* va R 1a nhu néu
trong ban mo ta nay dé dung trong diéu tri.

Theo phuong 4n khac, séng ché d& xuét dugc phdm & ding trong vide diéu

tri bénh siéu tang sinh chira hop chét c6 cong thire I, trong d6 RY, R, R3, R4, X!, X2,
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X3, X4 R® va RP 1a nhu néu trong ban md ta nay va it nhit mot chit mang, t4 duoc

hoic chét pha loéng duoc dung.

Theo phuong 4n khéc, séng ché md ta phwong phép trc ché hoat tinh protein
kinaza ERK & té bao bao gém viéc xir Iy t& bao bang hop chét c6 cong thic trong
d6 RY, R% R3, R4 X1, X2, X3, X4, R® va RP 1 nhu néu trong ban md ta nay va it nhit

mot chit mang, t4 dugc hoac chét pha lodng dugc dung.

Theo phuong 4n khéc, sang ché mé ta phwong phap trc ché hoat tinh protein
kinaza ERK & bénh nhén c¢6 nhu cdu didu tri, phuong phap nay bao gdm budc cho
bénh nh4n ding hop chit c6 cong thirc I, trong d@6 R', R?, R3, R¥, X1, X2, X3, X4, R?
va'RP 14 nhu néu trong ban md ta ndy va it nhit mot chit mang, ti dugc hodc chit

pha lodng dugc dung.

Theo phuong 4n khéc, sang ché mé ta phuong phép diéu tri hoic lam giam
muc 40 ndng cla rdi loan siéu ting sinh & bénh nhén c6 nhu clu diéu tri, phuong
phap nay bao gdm buéc cho bénh nhan ding hop chét ¢6 cong thic I, trong d6 R,
R2, R3, RY, X1, X2, X3, X*, R* va RP 14 nhu néu trong ban mé ta nay va it nhit mot

chét mang, t4 dugc hodc chét pha loéng dugc dung.

Theo phuong 4n khéc, sang ché md ta phuong phéap diéu tri hodc lam giam
mic d6 nghi€ém trong cla rdi loan siéu ting sinh duoc chon tir nhém bao gém u
tuyén, bénh ung thu bang quang, bénh ung thu nfo, bénh ung thu vua, bénh ung thu
rudt, bénh ung thu biéu mo bidu bi, bénh ung thu biéu mé ¢ nang, bénh ung thu &
tuyén sinh duc-ni¢u, u nguyén bao dém, bénh Hodgkin, cac bénh ung thu déu va cd,
bénh ung thu gan, u simg gai, bénh ung thu than, bénh ung thu biéu mé té bao 16n,
cac bénh bach cu, bénh ung thu tuyén phdi, bénh ung thu phdi, cac réi loan
lympho, u hic t6 va bénh ung thu da khéng phai 14 u hic t5, hoi chiing loan san tiy,
u nguyén bao thin kinh, u bach huyét khéng thudc dang Hodgkin, bénh ung thu
budng trimg, bénh ung thu bidu mé u nhd, bénh ung thu tuy, bénh ung thu tuyén
tidn 1iét, bénh ung thu truc tring, sacém, bénh ung thu biéu md t& bao nhé, bénh
ung thu tinh hoan, u quai 4c tinh, bénh ung thu tuyén giap, va bénhvung thu biéu md
khong biét héa & bénh nhan ¢6 nhu ciu diéu tri, phwong phép nay bao gbm budc
cho bénh nhén ding hop chét c6 cong thic I, trong d6 RY, R%, R3, R4, X!, X2, X3, X4,
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R® va R 13 nhu néu trong ban md ta ndy va it nhit mot chit mang, ta duoc hoic

chét pha lodng dugc dung.

Theo phwong 4n khéc, sing ché mé ta phuong phép diéu tri hoic lam giam
mitc d6 nghiém trong ctia rdi loan siéu ting sinh dwoc chon tir nhém bao gém u héc
t6, bénh ung thu tuy, bénh ung thu tuyén giap bénh ung thu két tring, bénh ung thu
phdi, bénh ung thu vii va bénh ung thu budng trimg & bénh nhén c6 nhu ciu diéu tri,
phuong phép niy bao gdm budc cho bénh nhan ding hop chét c¢6 cong thirc I, trong
do RL, R% R3, R4, X!, X2, X3, X4 R? va RP 1a nhu néu trong ban md ta ndy va it nhat
mdt chét mang, t4 dugc hodc chét pha lodng dugc dung.

Theo phuong 4n khéc, sang ché mé ta phuong phép diéu tri hodc lam giam
muc do nghiém trong cla rdi loan siéu tang sinh dugc chon tir nhéom bao gém bénh
bach cu sinh tiy xwong cép tinh, bénh bach ciu man dong bach ciu don nhan,
bénh bach cdu sinh tily xwong mén tinh, da u ty va bénh bach ciu thé tily & bénh
nhén ¢6 nhu ciu diéu tri, phwong phép niy bao gém budc cho bénh nhan ding hop
chét c6 cong thirc I, trong d6 RY, R2, R3, R*, X1, X2, X3, X4, R® va RP 14 nhu néu
trong ban mo ta nay va it nhét mot chét mang, t4 dugc hodc chét pha lodng dugc

dung.

Theo phuong 4n khéc, sang ché mé ta phuong phép diéu tri hodc lam giam
muc d6 nghiém trong cia r6i loan siéu tang sinh & bénh nhan c6 nhu cau diéu tri,
phuong phéap nay bao gdm budc cho bénh nhin dung ddng thdi hop chét c6 cong
thire I, trong d6 R, R, R3, R4, X1, X2, X3, X% R* va R 1a nhu néu trong ban md ta
nay va it nh4t mdt tc nhan hoa tri liéu khac dugc st dung.

Theo phuong 4n khéc, sang ché md ta viéc st dung hop chét cé cong thirc I,
trong d6 RY, R, R3, R4, X!, X2, X3, X4, R?* va RP 1 nhu néu trong ban md ta nay dé
bao ché thudc dé didu tri bénh siéu ting sinh.

Theo phuong 4n khac, séng ché d& xudt dugc phdm chira hop chét theo diém
bét ky trong s cac diém yéu clu bao ho tir 1 dén 29, str dung hop chét c6 cong thirc
I, trong d6 R, R%, R3, R4, X!, X2, X3, X* R® va RP 1 nhu néu trong ban mo ta nay

dé dung trong viéc diéu tri bénh sidu ting sinh.
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Theo phuong 4n khic, R! duge chon tir heteroaryl hodc heteroaryl-Ci.¢ alkyl
thy y duoc thé, trong d6 heteroaryl ndy dwoc chon tir nhém bao gbm isoxazol,
pyridinyl, pyridon, pyrimidinyl, pyrazinyl, pyrazol, thiazolyl, triazolyl, N-Ci.s alkyl-
pyrazolyl va N-Ci. alkyl triazolyl hodc heteroxyclyl, trong dé heteroxyclyl nay
duge chon tr nhém bao gdm tetrahydropyranyl, tetrahydrofuranyl, oxetanyl,
piperidinyl, pyrolidinyl, morpholinyl va N-Ci.¢ alkyl-piperidinyl. Theo m6t phuong
4n thuc hién bd sung, R! dwoc chon tr 1-metyl-1H-pyrazol-4-yl, 1-metyl-1H-
pyrazol-3-yl, 2-etyl-2H-pyrazol-3-yl, 2-metyl-2H-pyrazol-3-yl, 2-isopropyl-2H-
pyrazol-3-yl, 1-metyl-1H-pyrazol-5-yl, 1-etyl-1H-pyrazol-5-yl, 4-metylthiazol-2-yl,
1-metyl-1H-[1,2,4]triazol-3-yl, 2-metyl-2H-[1,2,3]-triazol-4-yl, 1-metyl-1H-[1,2,4]-
triazol-5-yl, 1,3-dimetyl-1H-pyrazol-4-yl, 1,3,5-trimetyl-1H-pyrazol-4-yl, 1-metyl-
1 H-tetrazol-5-yl, 2-metyl-2H-tetrazol-5-yl, 5-metyl-1,3,4-thiadizol-2-yl, oxetan-3-
yl, 3-metyloxetan-3-yl, tetrahydropyran-4-yl, tetrahydro-2H-pyran-4-yl, tetra-
hydropyran-3-yl, 2-metyl-tetrahydropyran-4-yl, 2,2-dimetyl-tetrahydropyran-4-yl,
2-hydroxymetyltetrahydropyran-4-yl, 3-flotetrahydropyran-4-yl va tetrahydrofuran-
3-yl. Theo phuong an thuc hién bd sung khéac, R! dugc chon tir oxetan-3-yl,
tetrahydropyran-4-yl, 1-metyl-1H-pyrazol-5-yl, 1-metyl-1H-pyrazol-4-yl, 2-metyl-
2H-1,2,3-triazol-4-yl va 1-metyl-1H-1,2,4-triazol-5-yl. Theo phuong 4n thyc hién
bd sung khic nita, R! dugc chon tir 1-metyl-1H-pyrazol-5-yl va 1l-metyl-1H-
pyrazol-4-yl.

Theo phuong 4n khéc, vi dy, R? 1a (a) Ci.10 alkyl, chon trong s6 metyl, etyl,
2-metylbutyl, 2,3-dimetylbutyl, 2,2-dimetylbutyl, 2-etylbutyl, 3-metylpentyl, 2-met-
ylpentyl, isopentyl, neopentyl, isobutyl, 3,3-dimetylbutyl, butyl, propyl, triflometyl,
4-metylpentyl, 3-metylbutan-2-yl; (b) Ci-10 alkenyl; (¢) Ci-10 haloalkyl, vi du, 2-
flobutyl, 4,4,4-triflo-2-metylbutyl, 3,3,3-triflo-2-metylpropyl, 2,2,2-trifloetyl, 3,3,3-
triflopropyl, 2-flo-2-metylpropyl, 3,3,3-triflo-2-(triflometyl)propyl, 1,1-diflopropyl,
3-flo-3-metylbutyl, 2,2-diflopropyl, 2-(triﬂometyl)butyl, 3-ﬂ0-2-(ﬂometyl)propyl;
(d) C3.7 xycloalkyl hodc Cs.7 xycloalkyl-Ci.6 alkyl, vi du, xyclopropyl, xyclohexyl,
xyclohexymetyl, (1-(1-(triflometyl)xyclopropyl)metyl, (1-isopropylxyclopropyl)m-
etyl, (1-etylxyclopropyl)metyl, (xyclopentylmetyl, xyclohexylmetyl, (1-(triflometyl-
)xyclobutyl)metyl, xyclopropylmetyl, xyclobutylmetyl, va xyclohexyletyl; (e) Cz.7
haloxycloalkyl hodc Cs.;7  haloxycloalkyl-Cis alkyl, vi du, (2,2-
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difloxyclopropyl)metyl, (3,3-difloxyclobutyl)metyl, (4,4-difloxyclohexyl)metyl; (f)
Ci-10 hydroxyalkyl hodc Ci.1o dihydroxyalkyl, vi du, 1-hydroxy-3-metylbutyl, 1-
hydroxy-2-metylpropyl, 2-hydroxy-2-metylpropyl, 2-hydroxyetyl, 1-hydroxy-2-
metylbutyl, 2-hydroxy-3-metylbutyl, 2-hydroxybutyl, 3-hydroxy-2-metylpropyl, 1-
hydroxy-2-metylpropyl, 1-hydroxy-2-metylpropyl, 2-hydroxy-2-metylpropyl, 2-
hydroxyetyl, 1-hydroxy-2-metylbutyl, 2-hydroxy-3-metylbutyl, 2-hydroxybutyl va
1-hydroxybutyl; (g) Cis alkoxy-Cis alkyl, vi du, 2-metoxy-3-metylbutyl, 2-
etoxybutyl, 3-metoxy-2-metylpropyl, 3,3,3-triflo-2-metoxypropyl, 2-etoxyetyl, tert-
butoxymetyl, isopropoxymetyl, 2-metoxyetyl, isobutoxymetyl, metoxymetyl, 1-
metoxy-2-metylpropyl, 2-metoxybutyl, 2-metoxypropyl, 3-hydroxy-2-metylpropyl,
2-metoxy-2-metylpropyl,  2-(2-floetoxy)propyl,  2-(xyclopropylmetoxy)propyl,
benzyloxymetyl; (h) Ci3 alkylthio-Ci¢ alkyl, vi duy, 1,2-(metylthio)butyl, 2-
(metylthio)etyl, 2-(metylthio)propyl, (isopropylthio)metyl, (fert-butylthio)metyl va
(isobutylthio)metyl; (j) Ci-10 xyanoalkyl, vi du, 2-xyano-2-metylpropyl, va 2-
butannitril (j) phenyl, phenyl-Ci.3 alkyl, phenoxy hodc benzyloxy-Ci3 alkyl, vi du,
4-clophenyl, 3-clophenyl, 2-clophenyl, 4-flophenyl, 3-flophenyl, 2-clophenyl, 4-
metoxyphenyl, 3-flo-4-metoxyphenyl, 4-clo-3-flophenyl, benzyl, 2-flobenzyl, 2-
clobenzyl, 2-metoxybenzyl, 2-(triflometyl)benzyl, 2-metylbenzyl, 3-bromobenzyl,
3-clobenzyl, 3-flobenzyl, 3-xyclopropylbenzyl, 3-xyclobutylbenzyl, 3-(triflom-
etyl)benzyl, 3-metoxybenzyl, 3-(diflometoxy)benzyl, 3-(triflometoxy)benzyl, 3-
xyanobenzyl, 4-clobenzyl, 4-flobenzyl, 4-(triflometyl)benzyl, 4-metoxybenzyl, 4-(-
diflometoxy)benzyl, 4-(metylthio)benzyl, 4-metylbenzyl, 4-(triflometoxy)benzyl, 4-
etoxybenzyl, 2,3-diflobenzyl, 2,3-diclobenzyl, 2-flo-4-metoxybenzyl, 2-clo-4-flo-
benzyl, 2,4-diclobenzyl, 24-diflobenzyl, 2-flo-4-(triflometyl)benzyl, 2,5-
diflobenzyl, 2-clo-6-flobenzyl, 2,6-diflobenzyl, 3-ﬂo-4-metoxybenzy1, 3-flo-4-(trifl-
ometoxy)benzyl, 3,4-diflobenzyl, 3-clo-4-flobenzyl, 3-clo-4-metoxybenzyl, 3-clo-5-
flobenzyl, 3-flo-5-(triflometyl)benzyl, 3,5-diflobenzyl, 3,5-diflobenzyl, 4-clo-2-
flobenzyl, 4-(diflometoxy)-2-flobenzyl, 4-clo-3-flobenzyl, 4-flo-3-metoxybenzyl,
2,3-diflo-4-metoxybenzyl,  2,3,4-triflobenzyl, 2,4,5-triflobenzyl, 3,5-diflo-4-
metoxybenzyl, 4-etoxy-2,3-diflobenzyl, phenetyl, 3-clophenetyl, 4-clophenetyl, 1-
(4-clophenyl)etyl, 1-metoxy-2-phenyletyl, 1-(4-clophenyl)-2-metylpropyl, 1-
phenyletyl, 2-(4-clophenyl)propan-2-yl, (4-clophenyl)diflometyl, 1-metoxy-1-
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phenyletyl,  diflo(3-flo-4-metoxyphenyl)metyl, = 3-flo-4-metoxyphenetyl,  2-
clophenetyl, 2-(4-flophenyl)-2-metylpropyl, 2-(4-metoxyphenyl)-2-metylpropyl, 2-
metoxy-2-(4-metoxyphenyl)etyl,  3,3,3-triflo-2-(4-metoxyphenyl)propyl,  3,3,3-
triflo-2-(4-flophenyl)propyl,  2-(4-clophenyl)-2-metoxyetyl, 2-(4-clophenyl)-2-
hydroxyetyl, 3,3,3-triflo-2-(4-metoxyphenyl)propyl, 2-hydroxy-2-(4-
metoxyphenyl)etyl, phenoxy, 2-flo-phenoxy, 3-flophenoxy, 4-flophenoxy, 3,4-
diflophenoxy va 3-metylphenoxy; (k) heteroaryl, heteroaryl-Ci.3 alkyl hodc hetero-
aryloxy, 1H-pyrazol-1-yl 1H-pyrazol-3-yl, 1H-pyrazol-4-yl, 1-(Cis alkyl)-1H-
pyrazol-3-yl, vi du, 1-metyl-1H-pyrazol-3-yl, 1-(Ci-3 alkyl)-1H-pyrazol-4-yl, vi duy,
1-metyl-1H-pyrazol-4-yl, thiazol-2-yl, thiazol-4-yl, thiazol-5-yl, isothiazol-3-yl,
isothiazol-4-yl, isothiazol-5-yl, oxazol-2-yl, oxazol-4-yl, oxazol-5-yl, isoxazol-3-yl,
isoxazol-4-yl, isoxazol-5-yl, (thiazol-2-yl)-Ci.3 alkyl, (thiazol-4-yl)-Cis alkyl,
(thiazol-5-y1)-C1.3 alkyl, (isothiazol-3-yl)-C13 alkyl, (isothiazol-4-yl)-Ci.3 alkyl, (is-
othiazol-5-y1)-C13 alkyl, (oxazol-2-yl)-C1.3 alkyl, (oxazol-4-yl)-C12 alkyl, (oxazol-
5-yl)-C13 alkyl, (isoxazol-3-yl)—C1-3 alkyl, (isoxazol-4-yl)-Ci-3 alkyl, (isoxazol-5-
y1)-Ci.3 alkyl 1H-imidazol-2-yl, (1H-imidazol-2-yl)-C13 alkyl, (1-(Ci-3 alkyl)-1H-i-
midazol-2-yl)-C13 alkyl, 1H-imidazol-5-yl, 1-(C1-3 alkyl)-1H-imidazol-5-yl, va (1-
(C13 alkyl)-1H-imidazol-5-y)-C13 alkyl; thiophen-2-ylmetyl, thiazol-2-ylmetyl, (1-
metylpyrazol-3-yl)metyl, (1-metylpyrazol-4-yl)metyl, (1-metylimidazol-2-yl)metyl,
(1-xyclopropyl-3,5-dimetylpyrazol-4-yl)metyl, (1,3-dimetylpyrazol-5-yl)metyl, (3-
xyclopropylpyrazol-1-yl)metyl,  (4-metylthiazol-2-yl)metyl,  (5-metylthiazol-2-
yDmetyl, (5-clothiophen-2-yl)metyl, (5-xyclopropylthiophen-2-yl)metyl, (5-
xyanothiophen-2-yl)metyl, 2-(1,2,4-triazol-5-yl)etyl, 2-(4-(triflometyl)pyrazol-1-yl-
Jetyl, pyridinyl nhu pyridin-2-yl, pyridin-3-yl pyridin-4-yl, 1-(pyridin-2(1H)-on),
(1-metyl-2-oxo0-1,2-dihydropyridin-4-yl)metyl, pyridin-4-ylmetyl, 5-clopyridin-2-
yDmetyl,  (2-metoxypyridin-3-yl)metyl,  (6-metoxypyridin-3-yl)metyl,  (6-
metoxypyridin-2-yl)metyl hodc 5-(pyridin-2(1H)-on), (5-flo-3-pyridyl)oxy, (5-clo-
3-pyridinyl)oxy; va (1) phenylthio hodc phenylthio-Ci.s alkyl.

Theo mdt phuong an thuc hién bd sung, R? 1a benzyl, 2-flobenzyl, 2-
clobenzyl, 2-metoxybenzyl, 2-(triflometyl)benzyl, 2-metylbenzyl, 3-bromobenzyl,
3-clobenzyl, 3-flobenzyl, 3-xyclopropylbenzyl, 3-(triflometyl)benzyl, 3-
metoxybenzyl, 3-(diflometoxy)benzyl, 3-(triflometoxy)benzyl, 3-xyanobenzyl, 4-
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clobenzyl, 4-flobenzyl, 4-(triflometyl)benzyl, 4-metoxybenzyl, 4-
(diflometoxy)benzyl, 4-(metylthio)benzyl, 4-metylbenzyl, 4-(triflometoxy)benzyl,
4-etoxybenzyl, 2,3-diflobenzyl, 2,3-diclobenzyl, 2-flo-4-metoxybenzyl, 2-clo-4-
flobenzyl, 2,4-diclobenzyl, 2,4-diflobenzyl, 2-flo-4-(triflometyl)benzyl, 2,5-
diflobenzyl, 2-clo-6-flobenzyl, 2,6-diflobenzyl, 3-ﬂo-4-metoxybenzyl, 3-flo-4-(trifl-
ometoxy)benzyl, 3,4-diflobenzyl, 3-clo-4-flobenzyl, 3-clo-4-metoxybenzyl, 3-clo-5-
flobenzyl, 3-flo-5-(triflometyl)benzyl, 3,5-diflobenzyl, 3,5-diflobenzyl, 4-clo-2-
flobenzyl, 4-(diflometoxy)-2-flobenzyl, 4-clo-3-flobenzyl, 4-flo-3-metoxybenzyl,
2,3-diflo-4-metoxybenzyl,  2,3,4-triflobenzyl, 2,4,5-triflobenzyl, 3,5-diflo-4-
metoxybenzyl, 4-etoxy-2,3-diflobenzyl. Theo phuong 4n thuc hién bd sung khac,

mdt hodic ca hai nguyén tir hydro trén nhém metylen benzylic dugc thé bang doteri.

Theo phuong an thuc hién bd sung khéc, R? 14 benzyl, 3-flo-4-clophenyl, 4-f-
lobenzyl, 4-metoxybenzyl, 3-flo-4-metoxybenzyl, 4-clo-3-flophenyl, 3,4-diflobenz-
yl, 2-flo-4-metoxybenzyl, 2-clobenzyl.

Theo phwong 4n thuc hién bd sung khéc, R? 1a 1-(C13 alkyl)-1H-pyrazol-3-
yl, vi dy, 1-metyl-1H-pyrazol-3-yl, 1-(C1.3 alkyl)-1H-pyrazol-4-yl, vi du, 1-metyl-
1H-pyrazol-4-yl, (thiazol-2-yl)-C1 alkyl, (thiazol-4-yl)-Ci.3 alkyl, (thiazol-5-y1)-Ci-
3 alkyl, (isothiazol-3-y1)-C1. alkyl, (isothiazol-4-y1)-Ci.3 alkyl, (isothiazol-5-y1)-Ci-3
alkyl, (oxazol-2-yl)-Ci3 alkyl, (oxazol-4-yl)-Ci3 alkyl, (oxazol-5-yl)-Cis alkyl,
(isoxazol-3-yl)-Ci.3 alkyl, (isoxazol-4-yl)-C1.3 alkyl, (isoxazol-5-yl)-Ci-3 alkyl (1H-
imidazol-2-y1)-C13 alkyl, (1-(Ci3 alkyl)-1H-imidazol-2-yl)-Ci13 alkyl, 1-(Ci3
alkyl)-1H-imidazol-5-yl, va (1-(C1.3 alkyl)-1H-imidazol-5-y)-Ci.3 alkyl, thiophen-2-
ylmetyl, thiazol-2-ylmetyl, (1-metylpyrazol-3-yl)metyl, (1-metylpyrazol-4-yl)metyl,
(1-metylimidazol-2-yl)metyl, (1-xyclopropyl-3,5-dimetylpyrazol-4-yl)metyl, (1,3-d-
imetylpyrazol-5-yl)metyl, (3-xyclopropylpyrazol-1-yl)metyl, (4-metylthiazol-2-
yDmetyl, (5-metylthiazol-2-yl)metyl, (5-clothiophen-2-yl)metyl, (5-xyanothiophen-
2-yDmetyl, 2-(1,2,4-triazol-5-yl)etyl, 2-(4-(triflometyl)pyrazol-1-yletyl,  (3-
metylisoxazol-5-yl)metyl, (isoxazol-5-yl)metyl, (isoxazol-4-yl)metyl, (isoxazol-3-
yl)metyl, (oxazol-2-yl)metyl, (oxazol-4-yl)metyl, (oxazol-5-yl)metyl.

Theo mot phuong an thuc hién bd sung, R? 1a (4-clo-1H-pyrazol-1-yl)metyl,
(4-triflometyl-1H-pyrazol-1-yl)metyl, (4-xyclopropyl-1H-pyrazol-1-yl)metyl, (4-m-

-20-



26830

etylthiazol-2-yl)metyl, (3-metylisoxazol-5-yl)metyl va (1-metyl-1H-pyrazol-5-yl)m-
etyl.

Theo phuong an thye hién bd sung khéc, R? 1a phenoxy, 2-flo-phenoxy, 3-fl-
ophenoxy, 4-flophenoxy, 3.4-diflophenoxy va 3-metylphenoxy, (5-clo-3-
pyridyl)oxy, (5-flo-3-pyridyl)oxy, (1-metylpyrazol-4-yl)oxy.

Theo phuong 4n thyuc hién bd sung khac, R21a (4-clo-1H-pyrazol-1-yl)metyl,
(4-triflometyl-1H-pyrazol-1-yl)metyl, (4-xyclopropyl-1H-pyrazol-1-yl)metyl.

Theo phuong 4n thuc hién bd sung khic, R? 13 2-butannitril, n-propyl,
isopropyl, isobutyl, 2-metylbutylxyclopropylmetyl, 2,2,2-trifloetyl, 3,3,3-
triflopropyl.

Theo m6t phuong 4n, séng ché @& xuat hop chét c¢6 cong thic Ia:

N7

trong 46 X' 14 N, n bang 1 va R? 1a benzyl tiy ¥ dugc thé. Theo phuong 4n
thuc hién bd sung, R? 14 benzyl. Theo phwong 4n thuc hién bo sung khéc, R? 13 4-
clobenzyl. Theo phuong 4n thuc hién bd sung khac, R? 14 2-clobenzyl. Theo phuong
an thuc hién bd sung khac, R? 13 4-flobenzyl. Theo phuong 4n thuc hién bd sung
khac, R? 1a 3,4-diflobenzyl. Theo phwong 4n thuc hién bd sung khac, R? 1a 3-flo-4-
clobenzyl. Theo phwong 4n thuc hién bd sung khéc, R? 13 3-flo-3-metoxybenzyl.
Theo phwong 4n thwc hién bd sung khac, R? 1a (4-triflometyl-1H-pyrazol-1-
yDmetyl. Theo phuong an thuc hién bd sung khéc, R? 1a (4-clo-1H-pyrazol-1-
ymetyl. Theo phuwong 4n thyc hién bd sung khic, R? la (3-metylisoxazol-5-
yDmetyl. Theo phwong an thuc hién bb sung khac, R? 1a (4-metylthiazol-2-yl)metyl,
Theo phwong 4n thuc hién bd sung khac, R? 13 phenoxy. Theo phuong 4n thyc hién
bd sung khac, R? 1a 2-clo-phenoxy. Theo phuong 4n thuc hién bd sung khac, R? 1a
4-flo-phenoxy.

Theo phuong an khac, sang ché d& xut hop chét c6 cong thic Ia, trong d6

X! 1a C, n bing 1 va R? 13 benzyl tiy y dugc thé. Theo phuong 4n thyuc hién bd
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sung, R? 12 benzyl. Theo phuong 4n thuc hién bd sung khac, R? 13 4-clobenzyl.
Theo phuong én thuc hién bd sung khac, R? 1a 2-clobenzyl. Theo phuong an thuc
hién bd sung khéc, R? 14 4-flobenzyl. Theo phwong 4n thuc hién b6 sung khac, R? 1a
3,4-diflobenzyl. Theo phuong an thyc hién bd sung khac, R? 1a 3-flo-4-clobenzyl.
Theo phuong 4n thuc hién bd sung khéc, R? 13 3-flo-3-metoxybenzyl. Theo phwong
4n thuc hién bd sung khac, R? 1a (4-triflometyl-1H-pyrazol-1-yl)metyl. Theo
phuong an thuc hién bd sung khic, R? 1a (4-clo-1H-pyrazol-1-yl)metyl. Theo
phuong 4n thuc hién bd sung khéc, R? 1a (3-metylisoxazol-5-yl)metyl. Theo phuong
4n thyuc hién bd sung khac, R? 13 (4-metylthiazol-2-yl)metyl. Theo phuong 4n thuc
hién bd sung khéc, R? 1a phenoxy. Theo phwong 4n thuc hién bd sung khéc, R? 1a 2-
clo-phenoxy. Theo phuong an thuc hién bd sung khéc, R? 13 4-flo-phenoxy.

Theo phuong an khac, sang ché @ xuét hop chit c6 cong thirc Ia, trong d6
X! 12 N, n bing 2 va R? 1a benzyl tiy ¥ duoc thé. Theo phuong an thyc hién bd
sung, R? 12 benzyl. Theo phuong 4n thyc hién bd sung khéc, R? 1a 4-clobenzyl.
Theo phuong 4n thyc hién bd sung khac, R? 1a 2-élobenzyl. Theo phuong an thuc
hién bd sung khéc, R? 1a 4-flobenzyl. Theo phuong an thuc hién bd sung khéc, R? 1a
3,4-diflobenzyl. Theo phuong an thuc hién bb sung khac, R? 13 3-flo-4-clobenzyl.
Theo phuong 4n thuc hién bd sung khéc, R? 1a 3-flo-3-metoxybenzyl. Theo phwong
4n thuc hién bd sung khac, R? 1a (4-triflometyl-1H-pyrazol-1-yl)metyl. Theo
phuong an thuc hién bd sung khac, R? 1a (4-clo-1H-pyrazol-1-yl)metyl. Theo
phuong 4n thuc hién bd sung khéc, R? 1a (3-metylisoxazol-5-yl)metyl. Theo phuong
4n thyc hién bd sung khac, R? 1a (4-metylthiazol-2-yl)metyl. Theo phuong an thuc
hién bd sung khéc, R? 1a phenoxy. Theo phwong 4n thuc hién bd sung khéc, R? 1a 2-
clo-phenoxy. Theo phwong 4n thuc hién b sung khac, R? 1a 4-flo-phenoxy.

Theo phuong an khac, sang ché dé xudt hop chit c6 cong thirc Ia, trong d6
X! 1a C, n bing 2 va R? 1a benzyl tiy ¥ duoc thé. Theo phuong én thyc hién bd
sung, R? 1a benzyl. Theo phuong 4n thyc hién bd sung khéc, R? 1a 4-clobenzyl.
Theo phuong 4n thuc hién bd sung khac, R? 1a 2-clobenzyl. Theo phwong an thuc
hién bd sung khac, R? 1a 4-flobenzyl. Theo phuong 4n thuc hién bd sung khac, R? 1a
3,4-diflobenzyl. Theo phuwong an thyc hién bd sung khac, R? 1a 3-flo-4-clobenzyl.
Theo phuong an thuc hién bd sung khac, R? 14 3-flo-3-metoxybenzyl. Theo phuong
4n thuc hién bd sung khac, R? 1a (4-triflometyl-1H-pyrazol-1-yl)metyl. Theo
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phwong 4n thyc hién bd sung khic, R? 1a (4-clo-1H-pyrazol-1-yl)metyl. Theo
phuong 4n thyc hién bd sung khac, R? 1a (3-metylisoxazol-5-yl)metyl. Theo phuong
an thuc hién bd sung khac, R? 13 (4-metylthiazol-2-yl)metyl. Theo phimng an thuc
hién bd sung khac, R? 14 phenoxy. Theo phuong 4n thuc hién bd sung khéc, R? 13 2-
clo-phenoxy. Theo phuong an thuc hién bd sung khac, R? 1a 4-ﬂo-pheﬁoxy.

Theo mot phuong 4n, sang ché d& xuét hop chét ¢ cong thirc Ib:

N/I
N
HN)\X1 2NN
y N N (Ib)
e\r\{ X
i) HN CHR?
N ~n

trong 46 X' 1a N, n 14 1 va R? 13 benzyl tity ¥ duoc thé. Theo phuong 4n thuc
hién bd sung, R? 13 benzyl. Theo phuong an thuc hlen bd sung khéc, R? 1a 4-
c]obenzyl Theo phuong an thuc h1en bd sung khéc, R? 1a 2 clobenzyl Theo phuong
4n thuc hién bd sung khac, R? 13 4-flobenzyl. Theo phuong 4n thyc hién bb sung
khac, R? 1a 3,4-diflobenzyl. Theo phwong 4n thuc hién bd sung khac, R? 1a 3-flo-4-
clobenzyl. Theo phuorng' 4n thuc hién bd sung khac, R? 1a 3-flo-3-metoxybenzyl.
Theo phuong éh thuc hién bd sung khéc, R? 1a (4-triflometyl-1H-pyrazol-1-
yDmetyl. Theo phuong 4n thyc hién bd sung khéc, R? 1a (4-clo-1H-pyrazol-1-
yl)metyl. Theo phuong an thuc hi¢n bd sung khac, R? 13 (3-metylisoxazol-5-
yl)metyl. Theo phuong an thuc hién bd sung khéc, R? 1a (4-metylthiazol-2-yl)metyl.
Theo phuong 4n thyc hién bd sung khéc, R? 1a phenoxy. Theo phuong 4n thyc hién
bd sung khéc, R? 14 2-clo-phenoxy. Theo phuong 4n thuc hién bd sung khac, R? 13
4-flo-phenoxy.

Theo phuong 4n khac, sing ché d& xudt hop chat c6 cong thirc Ib, trong d6
X! 1a C, n bing 1 va R? 1a benzyl tiy y dugc thé. Theo phuong an thyuc hién bd
sung, R? 14 benzyl. Theo phwong 4n thuc hién bd sung khic, R? 1a 4-clobenzyl.
Theo phuong an thuc hién bd sung khéc, R? 14 2-clobenzyl. Theo phuong 4n thyc
hién bd sung khac, R? 14 4-flobenzyl. Theo phuong 4n thuc hién bd sung khac, R? 1a
3,4-diflobenzyl. Theo phuong an thuc hién bd sung khac, R?* 1a 3-flo-4-clobenzyl.
Theo phuong 4n thuc hién bd sung khac, R? 14 3-flo-3-metoxybenzyl. Theo phuong
4n thuc hién bd sung khac, R? 1a (4-triﬂomety1-1H-pyrazol-l-yl)metyl; Theo
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phuong 4n thyc hién bd sung khac, R? 13 (4-clo-1H-pyrazol-1-yl)metyl. Theo
phuong an thyc hién bb sung khéc, R? 13 (3-metylisoxazol-5-yl)metyl. Theo phuong
4n thuc hién bd sung khéc, R? 13 (4-metylthiazol-2-yl)metyl. Theo phuwong én thuc
hién bd sung khac, R? 12 phenoxy. Theo phuong an thuc hién bd sung khéc, R? 13 2-
clo-phenoxy. Theo phwong 4n thurc hién bd sung khéc, R? 13 4-flo-phenoxy.

Theo phuong 4n khac, sang ché dé xuit hop chit cé cong thic Ib, trong d6
X! 1a N, n bing 2 va R? 1a benzyl ty y dugc thé. Theo phwong an thyc hién bd
sung, R? 1a benzyl. Theo phuong 4n thyc hién bd sung khac, R? 1a 4-clobenzyl.
Theo phuong 4n thuc hién bd sung khéc, R? 1a 2-clobenzyl. Theo phuong 4n thuc
hién bd sung khéac, R? 1a 4-flobenzyl. Theo phuong an thue hién bd sung khéc, R? 1
3,4-diflobenzyl. Theo phuong 4n thuc hién bd sung khéc, R? 1a 3-flo-4-clobenzyl.
Theo phwong 4n thuc hién bd sung khac, R? 14 3-flo-3-metoxybenzyl. Theo phuong
an thuc hién bd sung khic, R? 13 (4-triflometyl-1H-pyrazol-1-yl)metyl. Theo
phuong 4n thuc hién bd sung khac, R? 1a (4-clo-1H-pyrazol-1-yl)metyl. Theo
phuong an thuc hién b6 sung khac, R? 13 (3-metylisoxazol-5-yl)metyl. Theo phuong
4n thyuc hién bd sung khac, R? 1a (4-metylthiazol-2-yl)metyl. Theo phuong 4n thyuc
hién b sung khéc, R? 1a phenoxy. Theo phuong 4n thuc hién bd sung khac, R? 14 2-
clo-phenoxy. Theo phuong 4n thyc hién bd sung khéc, R? 13 4-flo-phenoxy.

Theo phuong 4n khac, sang ché dé xuét hop chét ¢6 céﬁg thic Ib, trong do
X! 1a C, n bing 2 va R? 1a benzyl tiy y dugc thé. Theo phuong an thyuc hién bd
sung, R? 13 benzyl. Theo phuong 4n thyc hién bd sung khéc, R? 1a 4-clobenzyl.
Theo phuong 4n thuc hién bd sung khéc, R? 1a 2-clobenzyl. Theo phwong an thuc
hién bd sung khéc, R? 13 4-flobenzyl. Theo phwong 4n thuc hién bd sung khac, R? 1a
3,4-diflobenzyl. Theo phuong an thuc hién bd sung khéc, R? 1a 3-flo-4-clobenzyl.
Theo phwong 4n thuc hién bb sung khac, R? 1a 3-flo-3-metoxybenzyl. Theo phwong
4n thyc hién bd sung khic, R? 13 (4-triflometyl-1H-pyrazol-1-yl)metyl. Theo
phuong én thuc hién bd sung khac, R? 1a (4-clo-1H-pyrazol-1-yl)metyl. Theo
phuong an thuc hién bd sung khac, R? 1a (3-metylisoxazol-5-yl)metyl. Theo phwong
4n thuc hién bd sung khac, R? 13 (4-metylthiazol-2-yl)metyl. Theo phuong an thuc
hién bd sung khéc, R? 12 phenoxy. Theo phuong 4n thyc hién bd sung khéc, R? 13 2-
clo-phenoxy. Theo phuong 4n thyc hién bd sung khac, R? 13 4-flo-phenoxy.
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Theo mdt phuong &n, sang ché d& xuét hop chét c¢6 cong thirc Ic:

7 |
PN
X7 N N =N
M "l ™ N,/\N {Ie)
e\N N
N= HN R2

trong d6 X! 1a N va R? 14 benzyl tiy y dugc thé. Theo phuong 4n thyc hién
bd sung, R? 14 benzyl. Theo phuong 4n thuc hién bd sung khéc, R? 14 4-clobenzyl.
Theo phuong an thuc hién bd sung khéc, R? 14 2-clobenzyl. Theo phuong 4n thuc
hién bd sung khac, R? 1a 4-flobenzyl. Theo phuong 4n thuc hién bd sung khac, R? 1a
3,4-diflobenzyl. Theo phuong an thuc hién bd sung khac, R? 1a 3-flo-4-clobenzyl.
Theo phuong 4n thyc hién bd sung khac, R? 14 3-flo-3-metoxybenzyl. Theo phuong
4n thuc hién bd sung khac, R? 1a (4-triflometyl-1H-pyrazol-1-yl)metyl. Theo
phuong 4n thuc hién bd sung khac, R? 1a (4-clo-1H-pyrazol-1-yl)metyl. Theo
phuong 4n thuc hién b sung khéc, R? 1a (3-metylisoxazol-5-yl)metyl. Theo phuong
an thyc hién bd sung khéac, R? 13 (4-metylthiazol-2-yl)metyl. Theo phuong an thyc
hién b sung khac, R? 1 phenoxy. Theo phixong in thuc hién b sung khac, R? 1a 2-
clo-phenoxy. Theo phuong an thuc hi¢n b sung khéc, R? 13 4-flo-phenoxy.

Theo phuong an khéc, sang ché dé xuit hop chit c6 cong thirc Ib, trong d6
X!1a C va R? 12 benzyl tiy y duge thé. Theo phuong 4n thyc hién b6 sung, R? 1a
benzyl. Theo phwong 4n thuc hién bd sung khéc, R? 1 4-clobenzyl. Tﬁeo phuong én
thuc hién bd sung khac, R? 14 2-clobenzyl. Theo phuong 4n thyc hién bd sung khéc,
R? 1a 4-flobenzyl. Theo phuong 4n thuc hién bd sung khéc, R? 1a 3,4-diflobenzyl.
Theo phuong 4n thuc hién bd sung kh_éc; R? 1a 3-flo-4-clobenzyl. Theo phuong an
thuc hién bd sung khéc, R? 1 3-flo-3-metoxybenzyl. Theo phuong 4n thyc hién bd
sung khac, R? 1a (4-triflometyl-1H-pyrazol-1-yl)metyl. Theo phuong 4n thuc hi¢n
bd sung khac, R? 13 (4-clo-1H-pyrazol-1-yl)metyl. Theo phuong 4n thuc hién bd
sung khac, R? 1a (3-metylisoxazol-5-yl)metyl. Theo phwong an thuc hién bd sung
khéc, R I (4-metylthiazol-2-yl)metyl. Theo phuong 4n thyc hién bd sung. khéac, R?
14 phenoxy. Theo phuong 4n thuc hién b6 sung khac, R? 1a 2-clo-phenoxy. Theo
phuong an thuc hién bd sung khac, R? 13 4-flo-phenoxy.
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Theo phuong 4n khéc, sang ché @ xudt hop chit c6 cong thirc Ib, trong d6
X! 1a N va R? 1a benzyl thy y dugc thé. Theo phwong 4n thuc hién bd sung, R? 1a
benzyl. Theo phuong an thuc hién bd sung khac, R? 13 4-clobenzyl. Theo phuong 4n
thuc hién bd sung khac, R? 1a 2-clobenzyl. Theo phuong 4n thuc hién bd sung khéc,
R? Ia 4-flobenzyl. Theo phuong én thuc hién bd sung khéc, R? 1 3,4-diflobenzyl.
Theo phuong 4n thuc hién b6 sung khac, R? 1a 3-flo-4-clobenzyl. Theo phuong 4n
thuc hién bd sung khéc, R? 13 3-flo-3-metoxybenzyl. Theo phuong 4n thyc hién bd
sung khac, R? 1a (4-triflometyl-1H-pyrazol-1-yl)metyl. Theo phuong an thuc hién
bb sung khéc, R? 14 (4-clo-1H-pyrazol-1-yl)metyl. Theo phuong 4n thuc hién bd
sung khéac, R? 1a (3-metylisoxazol-5-yl)metyl. Theo phuwong an thuc hi¢n bd sung
khéc, R? 1a (4-metylthiazol-2-yl)metyl. Theo phwong an thuc hién bd sung khéc, R?
la phenoxy. Theo phuong an thuc hién bd sung khéc, R? 13 2-clo-phenoxy. Theo
phuong 4n thyc hién bd sung khéc, R? 14 4-flo-phenoxy.

Theo phwong 4n khac, sang ché @ xuét hop chit c6 cong thirc Ib, trong d6
X! 1a C va R? 1a benzyl thy ¥ duoc thé. Theo phuong 4n thuc hién bd sung, R? 1a
benzyl. Theo phuong 4n thuc hién bo sung khéc, R? 1a 4-clobenzyl. Theo phuong 4n
thyuc hién bd sung khéc, R? 1a 2-clobenzyl. Theo phuong 4n thuc hién bd sung khic,
R? 14 4-flobenzyl. Theo phuong 4n thyc hién bd sung khac, R? 1a 3,4-diflobenzyl.
Theo phuong an thuc hién bd sung khac, R? 1 3-flo-4-clobenzyl. Theo phuong 4n
thyuc hién bd sung khac, R? 1a 3-flo-3-metoxybenzyl. Theo phuong 4n thuc hién bd
sung khac, R? 13 (4-triflometyl-1H-pyrazol-1-yl)metyl. Theo phuong én thuc hién
bd sung khéc, R? 1 (4-clo-1H-pyrazol-1-yl)metyl. Theo phwong 4n thuc hién bd
sung khdc, R? 1a (3-metylisoxazol-5-yl)metyl. Theo phwong an thuc hién bd sung
khac, R? 1a (4-metylthiazol-2-yl)metyl. Theo phuong an thuc hién bb sung khac, R?
la phenoxy. Theo phuong an thuc hién bd sung khac, R? 1a 2-clo-phenoxy. Theo
phuong 4n thuc hién bd sung khéc, R? 1a 4-flo-phenoxy.

~ Thuat ngtt “alkyl” dugc ding trong ban mo ta ndy mot cach ri€ng r€ hodc két
hop védi cac nhom khac, biéu thi géc'hydrocacbon khong phan nhanh hodc phéin
nhénh, no, héa tri mdt, c6 1 dén 10 nguyén tir cacbon. Thuat ngit “alkyl thép” bidu
thi lgéc hydrocacbon mach thing hogc mach nhénh c6 1 dén 6 nguyén tir gacbon.

"C1.¢ alkyl" duge ding trong ban mé ta nay dé cap dén alkyl gdm c6 1 dén 6 nguyén
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tir cacbon. Céac vi du vé nhém alkyl bao gdm, nhung khéng bi gi6i han &, metyl,
etyl, propyl, i-propyl, n-butyl, i-butyl, #-butyl, neopentyl, hexyl, va octyl.

Thuét ngit “alkenyl” dugc ding trong ban md ta ndy biéu thi géc_ hydro-
cacbon khong dugc thé c6 2 dén 10 nguyén tir cacbon c¢6 mét hoic hai lién két doi
olefin. “Ca-10 alkenyl" dwoc ding trong ban m ta nay dé cdp dén alkenyl gdm c6 2
dén 10 cacbon. Cac vi du 1a vinyl, 1-propenyl, 2-propenyl (alyl) hoic 2-butenyl
(crotyl).

Thuat ngit “xycloalkyl” biéu thi nhém hydrocacbon mét vc‘)hg hodc hai vong
no, héa tri mét, c6 3 dén 10 nguyén tir cacbon trén vong. Thong thudng, cdc nhém
xycloalkyl dung hop c6 thé c6 mdt nguyén tir cacbon (tirc 13 vong xo#n), hai nguyén
tir cacbon (trc 14 hai vong) hodc nhidu nguyén tir cacbon (tirc 1a da vong). Cac
nhém xycloalkyl cu thé 13 mot vong. "Cs.7 xycloalkyl" duge ding trong ban mé ta
nay dé cép dén xycloalkyl gdm c6 3 dén 7 cacbon trong nhan vong cacbon. Céc vi
du vé xycloalkyl mét vong 14 xyclopropyl, xyclobutanyl, xyclopentyl, xyclohexyl
hoic xycloheptyl. Cac vi du vé xycloalkyl hai vong 1a bixyclo[2.2.1Theptanyl, hozc
bixyclo[2.2.2]octanyl.

Thuét ngit “xycloalkylalkyl” dugc ding trong ban mé ta ndy dé cap dén gbe
R'R"-, trong d6 R' 13 gbc xycloalkyl, va R" 1 gbc alkylen nhur dwoc xac dinh trong
ban mé ta ndy voi v hidu 1a didm gén cua gbe xycloalkylalkyl s& nim trén géc
alkylen. Cac vi du vé gdc xycloalkylalkyl bao gdm, nhung khong bi gi6i han &,
xyclopropylmetyl, xyclohexylmetyl, xyclopentyletyl. Cs.7 xycloalkyl-Ci.3 alkyl d&
cap dén gbc R'R" trong d6 R' 1a C3.7 xycloalkyl va R" 1a Ci3 alkylen nhu duge x4c

dinh trong ban mo ta nay.

Thuat ngit "alkylen" dugc dung trong ban méd td nay biéu thi gbc
hydrocacbon no mach théng, héa tri hai ¢c6 1 dén 10 nguyén tir cacbon (vi dy,
(CHa)n) hodc gbc hydrocacbon no, mach nhénh, hoéa tri hai, c6 2 dén 10 nguyén tir
cacbon (vi du, -CHMe- hoic -CH2CH(i-Pr)CHz-), trlr khi cé quy dinh khéc. Thuét
ngit "Co4 alkylen" d& cap dén gbc hydrocacbon no, mach thing hozc mach nhénh,
hoa tri hai, ¢6 1 dén 4 nguyén tir cacbon hoic, trong trudng hgp ctia Co, gbc alkylen
dugc loai bo. Thuat ngit "(CH2)o4" dugce dung dé chi géc hydrocacbon, héa tri hai,

no, mach théng chira 0 dén 4 nguyén tir cacbon hodc, trong trudng hop cua Co, gbe
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alkylen dugc loai bd. Trir trong trudng hgp cia metylen, cac héa tri md clia nhém
alkylen khong dugc gén vao ciing nguyén t. Vi du vé céc gbe alkylen bao gdm,
nhung khong bi giéi han &, metylen, etylen, propylen, 2-metyl-propylen, 1,1-
dimetyl-etylen, butylen, 2-etylbutylen.

Thuat ngit “haloalkyl” dugc ding trong ban md ta nay biéu thi nhém alkyl
nhu d4 néu trén, trong d6 it nhit mot nguyén tir hydro dugce thé bing halogen. Cac
vi du 13 1-flometyl, 1-clometyl, 1-brommetyl, 1-iodometyl, diflometyl, triflometyl,
triclometyl, 1-floetyl, 1-cloetyl, 2-floetyl, 2-cloetyl, 2-brometyl, 2,2-dicloetyl, 3-
brompropyl hodc 2,2,2-trifloetyl.

Thuét ngit "alkoxy" duoc dung trong ban mé ta nay nghia 1& nhom -O-alkyl,
trong d6 alkyl 13 nhu duge xac dinh trén ddy, nhu metoxy, etoxy, n-propyloxy, i-pr-
opyloxy, n-butyloxy, i-butyloxy, t-butyloxy, pentyloxy, hexyloxy, bao gdm cac chit
ddng phén cia chung. "Alkoxy thip" dwoc ding trong ban md ta nay biéu thi nhém
alkoxy c6 nhém "alkyl thip" nhw d4 x4c dinh & trén. "Ci.10 alkoxy" duge dung trong
ban moé ta nay dé cap dén -O-alkyl, trong d6 alkyl 1a Ci.10.

Thuat ngit "haloalkoxy" dugc dung trong ban mé ta nay dé cép dén nhém -
OR, trong d6 R 1a haloalkyl nhu dugc xac dinh trong ban mo ta nay. Thuit ngit
"haloalkylthio" dwoc ding trong ban mé ta ndy dé cip dén nhom -SR, trong d6 R 13

haloalkyl nhu dugc x4c dinh trong ban mo ta nay.

Céc thuat ngit "hydroxyalkyl" va "alkoxyalkyl" duoc dung trong ban moé ta
nay biéu thi géc alkyl nhu dugc xéc dinh trong ban md ta niy trong d6 mot dén ba
nguyén tir hydro trén céc nguyén tir cacbon khic nhau 1an lugt duge thé bang céac
nhém hydroxyl hodc alkoxy. Gc Ci3 alkoxy-Ci.6 alkyl d& cap dén phan tir thé Ci
alkyl, trong d6 1 dén 3 nguyén tir hydro duoc thé bang C1.3 alkoxy va diém gin ctia

alkoxy la nguyén tir oxy.

Thuét ngit "alkylthio" hodc “alkylsulfanyl” nghia 1a nhém -S-alkyl, trong d6
alkyl 1a nhu néu trén nhu meththio, etylthio, n-propylthio, i-propylthio, n-butylthio,
hexylthio, bao gdm céc chit déng phan ctia ching. Cac thut ngft "alkylthio thip"
hodc "thioalkyl thip" dugc ding trong ban mé ta nay biéu thi nhém alkylthio c6
nhém "alkyl thap" nhu d3 xac dinh & trén. "Ci-10 alkylthio" dugc dung trong ban mé
t4 ndy d& cép dén -S-alkyl, trong d6 alkyl 1a Ci.10. “Arylthio” nghia 13 nhém —S-
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aryl, trong d6 aryl 13 nhu dugce x4c dinh trong ban md ta nay. “Phenylthio” 1a gbe
“arylthio” trong d6 aryl 1a phenyl. Thudt ngit "alkylthioalkyl" hodc
“phenylthioalkyl” dwoc ding trong ban mé ta nay bidu thi gbc R'R" trong d6 R’ 1an
luot 13 gbe alkylthio hodc phenylthio va R" 13 alkylen nhu dugc x4c dinh trong ban
md ta ndy va diém gén cua gbc alkylthioalkyl s& 14 trén gbc alkylen. C1.3 alkthio-Ci-
¢ alkyl bidu thi nhém trong d6 phan alkyl bao gdm 1 dén 6 nguyén tir cacbon va
nhém alkthio 13 1 dén 3 nguyén tir cacbon.

Thuét ngit “xyanoalkyl” d& cap d¢én nhém alkyl nhu dwgc xac dinh trong ban

md ta ndy, trong d6 mot hogic nhidu nguyén tir hydro dugc thay bang nhém xyano.

Thuét ngit "halogen" hodc "halo" dugc dung trong ban mé ta nay c6 nghia la
flo, clo, brom, hoic i6t. Thuét ngtt “halo”, “halogen”, va “halogenua” dugc sir dung

thay thé nhau trong ban mé ta nay va biéu thi flo, clo, brom, hoic ibt.

Thuat ngit “oxit” dugce ding trong ban md ta niy dé cdp dén heteroaryl N-

oxit.

Thuédt ngit “haloxycloalkyl” dugc dung trong ban moé ta nay biéu thi nhém
xycloalkyl nhw d néu trén, trong d6 it nhit mét nguyén tir hydro dwoc thé bing
halogen. Cac vi du 1a 3,3-difloxyclopentyl, 4,4-difloxyclohexyl.

Thuét ngit “haloxycloalkylalkyl” dugc dung trong ban md ta nay & cap dén
gbc R'R"-, trong d6 R' 13 gbc haloxycloalkyl nhur dugc x4c dinh trong ban md ta
nay, va R" 1a gbc alkylen nhu dugc xac dinh trong ban md ta ndy véiy hiéu 14 diém
gén coa gdc haloxycloalkylalkyl s& ndm trén gbc alkylen. Cac vi du vé gbe
xycloalkylalkyl bao gdm, nhung khéng bi giéi han &, 2-floxyclopropyl, 4,4-
difloxyclohexylmetyl. Cs.7 haloxycloalkyl-Ci-3 alkyl @& cap dén gbc R'R" trong d6
R' 1a Cs.7 haloxycloalkyl va R" la Ci3 alkylen nhu dugc xac dinh trong ban md ta
nay.

Céc thuat ngit “di vong” va “c6 tinh di vong” bao gdm céc vong no hodc
khong no mot phin c6 tir bén dén bay canh chita mdt, hai hoic ba nguyén tir khac
loai dugc chon tir nhém bao gdm O, N, S, S(=0) va S(=0)2. Céc thudt ngit nay bao
gdm cac vong hai vong nhu 2-oxabixyclo[2.2.1]heptan. Trong mdt s6 trudong hop
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nhét dinh, c4c thuét ngit ndy co thé duoc gidi han cu thé hon, nhu “di vong c6 nim

dén sau canh” chi bao gdm cac vong c6 nadm canh va séu canh.

Thuét ngit "heteroxycloalkyl" (hoiic "heteroxyclylalkyl") biéu thi gbe co
cong thirc R'R”, trong d6 R' 13 gbc di vong nhu duge xac dinh trong ban mé ta ndy,
va R" 1a gbc alkylen nhu dugc x4c dinh trong ban md ta ndy, va diém gin cta gbc
heteroxycloalkyl s& nim trén gdc alkylen. Vi du vé cac gbc heteroxycloalkyl bao
gbdm, nhung khéng bi giéi han &, 1-piperazinylmetyl, 2-morpholinometyl, va céc

géc tuong tu.

Thuét ngit “aryl” dwoc dung trong ban mé ta nay bidu thi gbc vong cacbon
thom hoéa tri mdt chira 6 dén 15 nguyén tir cacbon bao gém mdt vong riéng biét,
hodic mot hodc nhidu vong ngung ty, trong do it nhit mot vong 14 thom trong tu
nhién. Nhém aryl cé thé tuy y dugce thé béng mot hodc nhiéu, tt hon 1 mot dén ba,
phén tfxlthé._ Theo cach khéc, hai nguyén tir lién k& ctia vong aryl nay c6 thé duoc
thé biang nhém metylendioxy hodc etylendioxy. Cac vi du vé gbc aryl bao gdém
phenyl, naphtyl, indanyl, 3,4-metylendioxyphenyl, 1,2,3,4-tetrahydroquinolin-7-yl,
1,2,3,4-tetrahydroisoquinolin-7-y1, va cac géc tuong tu.

Thuét ngit "aryloxy" dugc ding trong ban mé ta nay biéu thi nhém O-aryl,
trong d6 aryl 1a nhu dwoc xé4c dinh trén ddy. Nhém aryloxy c6 thé khoéng dugc thé
hodc duge thé bing mot hodc ba phan tir thé thich hop. Thut ngit "phenoxy” dé cap
dén nhém aryloxy, trong d6 gbc aryl 1 vong phenyl. Thuét ngit “benzyloxy” d& cap
dén nhém PhCH20- va “hoidc benzyloxy-C1.3 alkyl” d& cap dén nhém alkyl Ci dén
C3, trong d6 mot hydro dugc thé bang nhém benzyloxy.

Thuat ngit heteroaryloxy dugc dung trong ban mé ta nay nghia 1a nhém -O-
(heteroaryl) ma dugc gén vao phan con lai ctia phan tir bang nguyén tir oxy. Vi dy,

nhém (pyridyl)oxy c6 thé dugc gén & vi tri 2,3 hodic 4 clia pyridin.

Thuét ngit “heteroaryl” bao gdbm cac vong thom c6 nim dén sau canh chira
mC)’E, hai, ba hodc bén nguyén tl khac loai duge chon tir nhdm bao gém O,NvaS.
Trong mdt s6 trudng hop nhit dinh, cac thuat ngit nay c6 thé dugc gidi han cu thé
hon, nhu heteroaryl c6 nam dén sau canh, trong d6 heteroaryl chirta mgt hodc hai
nguyén tir khac loai nito. Nhu ngudi ¢6 hiéu biét trung binh vé linh vuc k¥ thuit

nay da biét, cac vong heteroaryl ¢6 tinh thom kém hon so véi toan bd cac phin ddi
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xtng cacbon cua ching. Do d6, nham cac muyc dich cua sang che, nhém heteroaryl

chi can c¢6 tinh thom & mot so0 mirc d6 nhat dinh.

Thuét nglt "heteroarylalkyl" hodc "heteroaralkyl" nghia la gbc c6 cong thirc
R'R", trong d6 R' 13 gbc heteroaryl tily ¥ duoc thé nhu duge xac dinh trong ban md
ta4 ndy, va R" 1a gdc alkylen nhu dwoc xac dinh trong ban md ti nay véi y hiéu la
diém gén cua gdc heteroaryl s& ndm trén gbc alkylen va viéc gén c6 thé 1a bit ky
dau trén nhan heteroaryl. Cac vi du vé cac gbc heteroarylalky bao gdm, nhung
khong bi gigi han @, 2-imidazolylmetyl, 3-pyrolyletyl, 4-pyridinylmetyl va 5-
pyrimidinylmetyl.

Thu4t ngit heteroaryloxy nhu dugc dung trong ban mo ta nay nghia 1a nhdm
-O-(heteroaryl) ma dwoc gin vao phin con lai ciia phén tir bing nguyén tir oxy.
Nhém (pyridyl)oxy 14 heteroaryloxy, trong d6 gbc heteroaryl 1a 2- ,3- hoic 4-
pyridinyl.

1

Thuét ngit “oxo” dugc ding trong ban md ta nay d& cap dén oxy kién két d6i
nhu “C=0" (tltc 14 nhém carbonyl khi oxo duoc gén vao cacbon), trong d6 can phai
hidu ring diéu nay 13 tvong dwong v6i hai nhém hydroxyl di dugc gin vao ciing

mdt nguyén tir cacbon.

Cac thuat ngit “6,7,8,9-tetrahydro-1,2,2a!,6,8-pentaazabenzo[cd]azulen” (i),
8,9-dihydro-1,2,2al,6,8-pentaazabenzo[cd]azulen-7(6H)-on (ii), 6H-8-0xa-1,2,2al,6-
tetraazabenzo[cd]azulen-7(9H)-on (iii) va 3,4-dihydro-5-oxa-1,2,2a!-triazaaxe-
naphtylen (iv) va 8,9-dihydro-1,2,2a!,6-tetraazabenzo[cd]azulen-7(6H)-on (v) dugc

tao ra bing phin mém ChemBioDraw Ultra 12.0 va biéu thi nhu sau:

3 L, 2 3 2 1
z /N\N ] z /N\N N = /N\N Z N= N\N
N SN \N/N N 2 N
Za?g Qb\g \S ia:rza
HN HN HN 50 3 HN
6 N—NH NH o]
A r r
0) @in (iff) (iv) %

Céc thuat ngit "didu tri" va "viéc didu tri" dé cap dén viéc diéu tri bénh, trong
d6 muc dich 1a dé 1am cham (lam gidm) sy thay ddi sinh 1y hodc r6i loan khong

mong muon, nhu sy phat tdn cia bénh ung thu. Nham cdc muc dich cla sang che,
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két qua c6 loi hosic mong mubn vé mit 1dm sing bao gdm, nhung khong bi gi6i han
0, lam gidm céc triéu chiung, han ché muc do bénh, lam 6n dinh (ttc 12 khong 1am
x4u hon) tinh trang bénh, tri hodn hozc 1am chim tién trién cta bénh, cai thién hoic
lam giam bt tam thoi tinh trang bénh 1y, va lam thuyén gidm (du 1a mot phin hoic
toan bd), du & mirc phat hién dugc hodc khong phat hién dugc. "Viée didu tri" con
c6 nghia 1a kéo dai thoi gian sdng s6t so v6i khoang thdi gian séng sét dy tinh néu

khéng duoc diéu tri bénh.

Thuét nglt "lugng hitu hi¢u dé diéu tri bénh" nghia 1a luong hop chét theo
séng ché ma (i) didu trj bénh, tinh trang bénh 1y, hogc rdi loan bénh ly cu thé, (i)
lam giam, cai thién, hodc loai bd mot hodc nhiéu triéu chiing bénh, tinh trang bénh
ly, hodc roi loan bénh ly cu thé, hodc (iii) ngin ngilra hodc tri hodn sy bat dau cua
mdt hoic nhiéu tridu ching bénh, tinh trang bénh 1y, hogc rdi loan bénh ly cu thé
dugc boc 16 trong ban mo ta nay. Trong truong hop bénh ung thu, luong thubc hitu
hidu dé didu tri bénh c6 thé 1am gidm sb lugng té bao ung thu; 1am gidm kich thude
ctia khéi u; tre ché (ttre 12 1am chdm dén muc nhét dinh va t6t hon, néu dimg dugc)
su thAm nhi®m cua t& bao ung thu vao cic co quan ngoai bién; tic ché (trc 14 1am
cham dén mirc nhét dinh va tét hon, néu dimg duoc) su di can clia khdi u; G ché,
dén muc do nhit dinh, sy phat trién cua khéi u; va/hogic 1am diu dén mic nhit dinh
mot hodc nhidu triéu ching lién quan dén bénh ung thur. Pén mtc dd ma thude co
thé ngan chédn sy phat trién va/hodc diét cac té bao ung thu dang tdn tai, thudc nay
c6 thé ¢6 tac dung kim him t& bao va/hodic doc dbi vai té bao. DSi véi ligu phap
diéu tri bénh ung thu, hiu qua c6 thé dwoc do, vi dy, bing cach danh gid thoi gian
tién trién ctia bénh (TTP) va/hodc xac dinh mirc d dap ing (RR).

Céc thut nglt "ung thu" va "cé tinh ung thu" dé cap dén hodc md ta tinh
trang sinh ly & cdc dOng vét c6 vii ma thuong duge dic trung boi sy phat trién mat
kidm soat cia té bao. "Khéi u" chira mot hodc nhiéu té& bao ung thu. Cac vi du vé
bénh ung thu bao gdm, nhung khong bi giéi han &, bénh ung thu biéu mo, u bach

~ huyét, u nguyén bao, sacom, va bénh bach cAu hoic cac khéi u lympho &c tinh. Cac
vi du cu th8 hon v& cac bénh ung thu nay bao gdm bénh ung thu té bao c6 vay (vi
du, bénh ung thu té bao biéu md c6 vay), bénh ung thu phdi bao gdm bénh ung thu
phdi t& bao nho, bénh ung thu phdi khong té bao nhd ("NSCLC"), bénh ung thu

tuyén & phéi va bénh ung thu bidu mé c6 vay & phdi, bénh ung thu & mang bung,
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bénh ung thu té bao gan, da day hoac bénh ung thu da day bao gém bénh ung thu da
day-rudt, bénh ung thu tuy, u nguyén bao dém, bénh ung thu cb tir cung, bénh ung
thu budng trimg, bénh ung thu gan, bénh ung thu bang quang, bénh ung thu gan,
bénh ung thu v, bénh ung thu rudt, bénh ung thu tryc trang, bénh ung thu dai truc
trang, bénh ung thu bidu mé mang trong tir cung hodc bénh ung thu biéu mé tir
cung, bénh ung thu biéu mé tuyén nuéc bot, bénh thin hodc bénh ung thu thén,
bénh ung thu tuyén tién liét, bénh ung thw 4m hg, bénh ung thu tuyén giap, bénh
ung thu biéu mé gan, bénh ung thu biéu m6 & hau mén, bénh ung thu bidu mo

dwong vat, ciing nhu bénh ung thu diu va cb.

"Té4c nhan hoa tri lidu" 13 hop chit héa hoc c6 thé dugc ding dé diéu tri bénh
ung thu. Céc vi du v& tac nhin hoa tri liéu bao gdm erlotinib (TARCEVA®, do
Genentech/OSI Pharm. cung cip), bortezomib (VELCADE®, do Millennium
Pharm. cung cip), fulvestrant (FASLODEX®, do AstraZeneca cung clp), sunitib
(SUTENT®, do Pfizer/Sugen cung cip), letrozol (FEMARA®, do Novartis cung
cdp), imatinib mesylat (GLEEVEC®, do Novartis cuﬁg clp), finasunat
(VATALANIB®, do Novartis cung cap), oxaliplatin (ELOXATIN®, do Sanofi cung
cép), 5-FU (5-floraxil), leucovorin, Rapamyxin (Sirolimus, RAPAMUNE®, do
Wyeth cung cip), Lapatinib (TYKERB®, GSK572016, do Glaxo Smith Kline cung
cép), Lonafamib (SCH 66336), sorafenib (NEXAVAR®, do Bayer Labs cung clp),
gefitinib (IRESSA®, do AstraZeneca cung cip), AG1478, cac tic nhan alkyl hoa
nhu thiotepa va xyclosphosphamit CYTOXAN®; c4c alkyl sulfonat nhu busulfan,
improsulfan va piposulfan; cac aziridin nhu benzodopa, carboquon, meturedopa, va
uredopa; cac etylenimin va cic metylamelamin bao gdbm altretamin,
trietylenmelamin, trietylenphosphoramit, trietylenthiophosphoramit va
trimetylomelamin; cic axetogenin (dac biét la bullataxin va bullataxinon);
camptothexin (bao gém topotecan twong tu tdng hop); bryostatin; callystatin; CC-
1065 (bao gdm céc chit twong tu adozelesin, carzelesin va bizelesin tdng hop cta
nd); cac cryptophyxin (cu thé 1a cryptophyxin 1 va cryptophyxin 8); dolastatin;
duocarmyxin (bao gdm céc chit twong ty tong hop, KW-2189 va CBI1-TM1);
eleutherobin; pancratistatin; sarcodictyin; spongistatin; cic loai mu tat nito nhu
clorambuxil, clomaphazin, clophosphamit, estramustin, ifosfamit, mecloretamin,

mecloretamin  oxit  hydroclorua, melphalan, novembichin, phenesterin,
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prednimustin, trofosfamit, uraxil mu tat; nitrosoure nhu carmustin, clozotoxin,
fotemustin, lomustin, nimustin, va ranimnustin; thuéc khang sinh nhu khéng sinh
enediyn (vi dy, calicheamixin, ddc biét la calicheamixin y1I va calicheamixin w1l
(xem tai liéu: Angew Chem. Intl. Ed. Engl. 1994 33:183-186); dynemixin, bao gbm
dynemixin A; cdc bisphosphonat, nhu clodronat; esperamixin; cfing nhu nhém
mang mau neocarzinostatin va cdc nhém mang mau khang sinh chromoprotein
enediyn cd lién quan), aclaxinomysin, actinomyxin, authramyxin, azaserin,
bleomyxin, cactinomyxin, carabixin, caminomyxin, carzinophilin, chromomyxinis,
dactinomyxin, daunorubixin, detorubixin, 6-diazo-5-oxo-L-norleuxin,
ADRIAMYCIN® (doxorubixin), morpholino-doxorubixin, xyanomorpholino-doxo-
rubixin, 2-pyrolino-doxorubixin va deoxydoxorubixin), epirubixin, esorubixin,
idarubixin, marxellomyxin, mitomyxin nhu mitomyxin C, axit mycophenolic,
nogalamyxin, olivomyxin, peplomyxin, porfiromyxin, puromyxin, quelamyxin,
rodorubixin, streptonigrin, streptozoxin, tuberxidin, ubenimex, zinostatin,
zorubixin; cac chat chéng chuyén hoa nhu metotrexat va 5-floraxil (5-FU); céc chat
tuong tu axit folic nhu denopterin, metotrexat, pteropterin, trimetrexat; cac chit
twong tw purin nhu fludarabin, 6-mercaptopurin, thiamiprin, thioguanin; céac chit
twong ty pyrimidin nhu anxitabin, azaxitidin, 6-azauridin, carmofua, xytarabin,
dideoxyuridin, doxifluridin, enoxitabin, floxuridin, cdc androgen nhu calusteron,
dromostanolon propionat, epitiostanol, mepitiostan, testolacton; cac tac nhan khang
thugng thdn nhu aminoglutethimit, mitotan, trilostan; chit don axit folic nhu axit
frolinic; axeglaton; aldophosphamit glycosit; axit aminolevulinic; eniluraxil;
amsacrin; bestrabuxil; bisantren; edatraxat; defofamin; demecolxin; diaziquon;
elfomithin; eliptinium axetat; epothilon; etogluxit; gali nitrat; hydroxyure; lentinan;
lonidainin; c4ac maytansinoit nhu maytansin va ansamitoxin; mitoguazon,;
mitoxantron; mopidamnol; nitraerin; pentostatin; phanamet, pirarubixin;
losoxantron,; axit podophyllinic; 2-etylhydrazit; procarbazin; phitc PSK® polysacarit
(do JHS Natural Products, Eugene, Oreg. cung cép); razoxan; rhizoxin; sizofuran;
spirogermanium; axit tenuazonic; triaziquon; 2,2',2"-triclotrietylamin; trichothexen
(d3c biét la T-2 toxin, verracurin A, roridin A va anguidin); uretan; vindesin;
dacarbazin, mannomustin, mitobronitol; mitolactol; pipobroman; gaxytosin;

arabinosit ("Ara-C"); xyclophosphamit; thiotepa; taxoit, vi du, TAXOL (paclitaxel;
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do Bristol-Myers Squibb Oncology, Princeton, N.J. cung cép), ABRAXANE®
(khong chira Cremophor), céc ché phém hat c¢é kich thudc nano chira paclitaxel da
duoc xtr Iy bang albumin (do American Pharmaceutical Partners, Schaumberg, I1l.
Cung cép), va TAXOTERE® (docetaxel, doxetaxel; do Sanofi-Aventis cung clp);
cloranmbuxil; GEMZAR® (gemxitabin); 6-thioguanin; mercaptopurin; metotrexat;
céc chit tuong tu platin nhu ciéplatin va carboplatin; vinblastin; etoposit (VP-16);
ifosfamit; mitoxantron; vincristiny NAVELBINE® (vinorelbin); novantron;
teniposit; edatrexat; daunomyxin; aminopterin; capexitabin (XELODA®);
ibandronat; CPT-11; chit tc ché topoisomeraza RFS 2000; diflometylornithin
(DMFO); céc retinoit nhu axit retinoic; va cac mudi, cc axit va cac chét din xuit

dugc dung cua chat bat ky trong so cac chat néu trén.

Dinh nghia vé "tdc nhan hda tri liéu" con bao gdm: (i) chc tac nhan khang
hormon ma hoat dong dé didu tiét hodc e ché hoat dong ctia hormon ddi véi khdi u
nhu khang estrogen va cac chét diéu bién thu thé estrogen chon loc (SERM), bao
gém, vi du, tamoxifen (bao gém NOLVADEX®; tamoxifen xitrat), raloxifen,
droloxifen, 4-hydroxytamoxifen, trioxifen, keoxifen, LY117018, onapriston, va
FARES‘TON® (toremifin xitrat); (ii) cac chit (e ché aromataza ma e ché eﬁiym
aromataza, ma diéu tiét viéc tao ra estrogen & tuyén thuong than, vi dy, 4(5)-
imidazol, aminoglutethimit, MEGASE® (megestrol axetat) AROMASIN®
(exemestan; do Pfizer cung cép), formestanie, fadrozol, RIVISOR® (vorozol),
FEMARA® (letrozol; do Novartis cung cip), v4 ARIMIDEX® (anastrozol; do
AstraZeneca cung Cép); (iii) khang androgen nhu flutamit, nilutamit, bicalutamit,
leuprolit, va goserelin; cling nhu troxaxitabin (la chit tuong tu 1,3-dioxolan
nucleosit xytosin); (iv) cac chét e ché protein kinaza; (v) cac chét e ché lipit
kinaza; (vi) oligonucleotit clia cac gen dbi nghia, dac bi€t 1a cac chit ma e ché sy
biéu hién ctia gen trong cic chu trinh phat tin hiéu lién quan dén hién tuong ting
sinh t& bao bat thuong, vi du, PKC-alpha, Raf va H-Ras; (vii) céc ribozym nhu cac
chét tic ché sy bidu hién ctia VEGF (vi duy, ANGIOZYME®) va céc chit uc ché su
biéu hién cua HER2; (viii) céc vacxin nhu c4c vacxin diéu trj gen, vi du,
ALLOVECTIN®, LEUVECTIN®, v VAXID®; PROLEUKIN®, rIL-2; chét tc ché
topoisomeraza 1 nhu LURTOTECAN®; ABARELIX® rmRH; (ix) c4c tdc nhén
chdng tao mach nhu bevacizumab (AVASTIN®), do Genentech cung éép); va (x)
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cac mudi duge dung, cic axit va cac chat dan xuat cua chat bat ky trong so cac chat

néu trén.

Céc chir viét tit thuong duge sir dung bao gdm: axetyl (Ac), trong nudc
(aq.), atmophe (Atm), fert-butoxycarbonyl (Boc), di-tert-butyl pyrocacbonat hodc
Boc anhydrit (BOC20), benzyl (Bn), benzotriazol-1-yloxy-tris-(dimetylamino)-
phosphoni hexaflophosphat (BOP), butyl (Bu), benzoyl (Bz), sé dang ky tom tit
héa chit (Chemical Abstracts Registration Number - CASRN), benzyloxycarbonyl
(CBZ hoic Z), carbonyl diimidazol (CDI), dibenzylidenaxeton (DBA), 1,5-diazabi-
xyclo[4.3.0]non-5-en (DBN), 1,8-diazabixyclo[5.4.0Jundec-7-en (DBU), N,N'-dixy-
clohexylcarbodiimit (DCC), 1,2-dicloetan (DCE), diclometan (DCM), dietyl azodi-
carboxylat (DEAD), di-iso-propylazodicarboxylat (DIAD), di-iso-butyl nhdm
hydrua (DIBAL hoic DIBAL-H), di-iso-propyletylamin (DIPEA), N,N-dimetyl
axetamit (DMA), 4-N,N-dimetylaminopyridin (DMAP), N,N-dimetylformamit
(DMF), dimetyl sulfoxit (DMSO), 1,1'-bis-(diphenylphosphino)etan (dppe), 1,1'-
bis-(diphenylphosphino)feroxen (dppf), 1-(3-dimetylaminopropyl)-3-
etylcarbodiimit hydroclorua (EDCI), etyl (Et), etyl axetat (EtOAc), etanol (EtOH),
etyl este cla axit 2-etoxy-2H-quinolin-1-carboxylic (EEDQ), dietyl ete (Et20), axit
O-(7-azabenzotriazol-1-yl)-N,N,N’N’-tetrametyluroni ~ hexaflophosphat  axetic
(HATU), axit axetic (HOAc), 1-N-hydroxybenzotriazol (HOBt), sdc ky long cao 4p
(HPLC), iso-propanol (IPA), metanol (MeOH), nhiét d6 néng chay (mp), MeSO2-
(mesyl hodc Ms), metyl (Me), axetonitril (MeCN), axit m-cloperbenzoic (MCPBA),
phd khéi (ms), metyl fert-butyl ete (MTBE), N-metylmorpholin (NMM), N-
metylpyrolidon (NMP), ete diu mo (ete pet, tirc 1a cac hydrocacbon), phenyl (Ph),
propyl (Pr), iso-propyl (i-Pr), pao trén mdi inso vudng (psi), bromo-#ris-pyrolidino-
phosphoni hexaflophosphat (PyBrOP), pyridin (pyr), nhi€t d§ trong phong (rt hodc
RT), bdo hoa (no), tert-butyldimetylsilyl hodc t-BuMe2Si (TBDMS), trietylamin
(TEA hozc Et;N), triflat hoic CF3SO2- (Tf), axit trifloaxetic (TFA), O-benzotriazol-
1-y1-N,N,N',N'-tetrametyluroni tetrafloborat (TBTU), séc ky 16p méng (TLC),
tetrahydrofuran (THF), tetrametyletylendiamin (TMEDA), trimetylsilyl hodc MesSi
(TMS), 2-(trimetylsilyl)etoxymetyl (SEM), monohydrat ctia axit p-toluensulfonic
(TsOH hodc pTsOH), 4-Me-CsHaSO2- hodc tosyl (Ts), N-uretan-N-carboxyanhydrit
(UNCA). Danh phap théng thuong bao gdm céc tién t6 mach thing (n), iso (i-), bac
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hai (sec-), bic ba (tert- hodc -f) va neo- c6 nghia thong thudng cta né khi dugc
dung vé6i gde alkyl. (xem tai liéu: J. Rigaudy and D. P. Klesney, Nomemclature in
Organic Chemistry, IUPAC 1979 Pergamon Press, Oxford.).

Céc hop chét va didu ché

Céc vi du vé hop chit dai dién trong pham vi ciia sang ché dugc néu trong
ang dudi ddy. Céc vi du va quy trinh didu ché nay duoc cung cip & ngudi c6 hiéu
biét trung binh v& linh vuc k§ thuat nay hiéu rd hon va thuc hién sang ché. Chung
khong nén dugc xem 1a gidi han pham vi ctia sdng ché, ma chi nhdm muc dich minh

hoa va thé hién sang che.

Ngoai ra, néu hoa hoc lap thé cta cAu trac hoic mdt phan ciu trac khong
duoc biéu thi, vi du, b'fmg cac duong dam nét hodc nét dut, thi cau truc hodc mot
phin cu triic d6 cn phai dugc hiéu 13 bao ham tit ca cac chit déng phan 1ap thé

ctia né. Hé danh sé duéi day dugc 4p dung trong ban mé ta nay.

Bang I
R ERK3
Céu tric MS' | ICs0 Tén*
(UM)

NI S R 0,1790 N-( 1 -metyl- 1 H-pyrazol-

" )\N/ N 410 5-y1)-4-(3-phenyl-4,5-

I-1 N /\N dihydro-3H-1,2,2a!,5-
Me‘N\§ , \i tetraazaaxenaphtylen-7-

N= HN Ph 410 | S 0,0011 | yl)pyrimidin-2-amin
N7 | N-(1-metyl-1H-pyrazol-
424 | R | 0,00038

" )'\N/ N, ’ 5-yl)-4-(3-phenyl-4,5-

I-2 " NN dihydro-3H-1,2,2a!,5-
o~ N\JD \1 tetraazaaxenaphtylen-7-

N MN~cHPh | 424 | S | 0,00002 | yl)pyrimidin-2-amin
N S-4-(3-isopropyl-4,5-

Py dihydro-3H-1,2,2al,5-

L3 HNTONT Y N/,}N 376 0.000039 | tetraazaaxenaphtylen-7-
Me‘N\)ﬁ N J#Me ’ y1)-N-(1-metyl-1H-
N= HN pyrazol-5-yl)pyrimidin-
Me 2-amin
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I-4

409

<0,000020

409

0,0431

N-(1-metyl-1H-pyrazol-
5-y1)-4-(3-phenyl-4,5-
dihydro-3H-1,2,2al,5-
tetraazaaxenaphtylen-7-
yl)pyridin-2-amin

I-5

458

<0,000020

458

0,000408

4-(3-(4-clobenzyl)-4,5-
dihydro-3H-1,2,2a!,5-
tetraazaaxenaphtylen-7-
y1)-N-(1-metyl-1H-
pyrazol-5-yl)pyrimidin-
2-amin

I-6

501

0,000023

(R)-9-(4-clobenzyl)-6-
metyl-4-(2-((1-metyl-
1H-pyrazol-5-yl)amino-
)pyrimidin-4-yl)-8,9-
dihydro-1,2,2a!,6,8-pen-
taazabenzo[cd]azulen-
7(6H)-on

I-7

NT
HN

AN NN
Me <\

N
> XL
\N— HN CHyPh

423

<0,000020

423

0,000707

4-(3-benzyl-4,5-
dihydro-3H-1,2,2a!,5-t-
etraazaaxenaphtylen-7-
y1)-N-(1-metyl-1H-
pyrazol 5-yl)pyr1d1n-2-
amin

I-8

AN cl

HN =
Ng
Me\N\ N X
N= HN

457

<0,000020

457

0,00155

4-(3-(4-clobenzyl)-4,5-
dihydro-3H-1,2,2a!,5-t-
etraazaaxenaphtylen-7-
y1)-N-(1-metyl-1H-
pyrazol-5-yl)pyridin-2-
amin

I-9

438

<0,000020

438

0,00504

4-(3-benzyl-5-metyl-
4,5-dihydro-3H-
1,2,2al,5-
tetraazaaxenaphtylen-7-
y1)-N-(1-metyl-1H-
pyrazol-5-yl)pyrimidin-
2-amin

I-10

390

<0,000020

4-(3-isobutyl-4,5-
dihydro-3H-1,2,2a!,5-t-
etraazaaxenaphtylen-7-
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390

0,002747

y1)-N-(1-metyl-1H-
pyrazol-5-yl)pyrimidin-
2-amin

I-11

454

<0,000020

454

0,000514

4-(3-(4-metoxybenzyl)-
4,5-dihydro-3H-
1,2,2al,5-tetraa-
zaaxenaphtylen-7-yl)-N-
(1-metyl-1H-pyrazol-5-
yl)pyrimidin-2-amin

I-12

472

<0,000020

472

0,000311

4-(3-(3-flo-4-metoxybe-
nzyl)-4,5-dihydro-3H-1-
,2,2al,5-
tetraazaaxenaphtylen-7-
y1)-N-(1-metyl-1H-pyr-
azol-5-yl)pyrimidin-2-
amin

I-13

HN Z N= N
,_L 4

Me\,\{ N N
N= N

471

<0,000020

471

0,0086

4-(3-(4-clobenzyl)-5-m-
etyl-4,5-dihydro-3H-1,-
2.2al5-
tetraazaaxenaphtylen-7-
yl)-N-(1-metyl-1H-pyr-
azol-5-yl)pyridin-2-
amin

I-14

476

<0,000020

476

0,0000441

4-(3-(4-clo-3-
flobenzyl)-4,5-dihydro-
3H-1,2,2al,5-
tetraazaaxenaphtylen-7-
yl)-N-(1-metyl-1H-
pyrazol-5-yl)pyrimidin-
2-amin

I-15

425,2

0,000020

425,2

0,00224

4-(3-benzyl-3,4-
dihydro-5-oxa-1,2,2a!-
triazaaxenaphtylen-7-
yl)-N-(1-metyl-1H-
pyrazol-5-yl)pyrimidin-
2-amin

I-16

441,2

<0,000020

4-(3-benzyl-3,4-
dihydro-5-thia-1,2,2a!-t-
riazaaxenaphtylen-7-yl)-
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441,2

0,000661

N-(1-metyl-1H-pyrazol-
5-yl)pyrimidin-2-amin

I-17

A 452,3

<0,000020

452,2

0,00339

4-(3-benzyl-5-etyl-4,5-
dihydro-3H-1,2,2a!,5-t-
etraazaaxenaphtylen-7-
y1)-N-(1-metyl-1H-
pyrazol-5-yl)pyrimidin-
2-amin

I-18

467,2

0,000036

HNT NN AN\ =N OMe
Me~N\ N

o \N
8,
N
Me”

N=

467,3

0,0558

4-(3-(4-metoxybenzyl)-
5-metyl-4,5-dihydro-
3H-1,2,2al,5-tetraazaax-
enaphtylen-7-y1)-N-(1-
metyl-1H-pyrazol-5-
yl)pyridin-2-amin

I-19

447,3

0,00115

(R)-9-isobutyl-6,8-
dimetyl-4-(2-((1-metyl-
1H-pyrazol-5-
yl)amino)pyrimidin-4-
y1)-8,9-dihydro-
1,2,2al,6,8-
pentaazabenzo[cd]azule
n-7(6H)-on

1-20

403,2

0,000316

403,2

0,0487

4-(3-isobutyl-5-metyl-
4,5-dihydro-3H-
1,2,2al,5-
tetraazaaxenaphtylen-7-
yl)-N-(1-metyl-1H-
pyrazol-5-yl)pyridin-2-
amin

I-21

- 4422

<0,000020

4422

0,000731

4-(3-(4-flobenzyl)-4,5-
dihydro-3H-1,2,2a!,5-
tetraazaaxenaphtylen-7-
y1)-N-(1-metyl-1H-
pyrazol-5-yl)pyrimidin-
2-amin

I-22

500,2

<0,000020

9-(4-clobenzyl)-6-
metyl-4-(2-((1-metyl-
1H-pyrazol-5-

-40-
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500,2

0,0882

yl)amino)pyrimidin-4-
y1)-8,9-dihydro-
1,2,2al,6-
tetraazabenzo[cd]azulen
-7(6H)-on

I-23

433,2

0,00112

(R)-9-isobutyl-8-metyl-
4-(2-((1-metyl-1H-
pyrazol-5-
yl)amino)pyrimidin-4-
y1)-8,9-dihydro-
1,2,2al,6,8-
pentaazabenzo[cd]azule
n-7(6H)-on

I-24

455,2

<0,000020

455,1

0,001847

4-(3-((6-metoxypyridin-
3-yDmetyl)-4,5-
dihydro-3H-1,2,2a!,5-t-
etraazaaxenaphtylen-7-
y1)-N-(1-metyl-1H-
pyrazol-5-yl)pyrimidin-
2-amin

I-25

N/

Me< "\ ~-N~¢ Me
\ N Me
Me” TNH
(o]

432,2

0,00428

(R)-9-isobutyl-6-metyl-
4-(2-((1-metyl-1H-
pyrazol-5-
yl)amino)pyridin-4-yl)-
8,9-dihydro-1,2,2a',6,8-
penta-

azabenzo[cd]azulen-
7(6H)-on

I-26

N/

4
Me\N‘ N N
N= —N

Me™ " )—NH

496,2

0,00039

(R)-9-(4-
metoxybenzyl)-6-metyl-
4-(2-((1-metyl-1H-
pyrazol-5-yl)amino)-
pyridin-4-yl1)-8,9-
dihydro-1,2,2a!,6,8-pe-
ntaazabenzo[cd]azulen-
7(6H)-on

I-27

|
HN/J\N/ AN
Me\N\ N

N
Y
): N =
N= HN \‘
N

OMe

455,2

0,000030

455,2

0,0023

4-(3-((6-metoxypyridin-
2-yl)metyl)-4,5-
dihydro-3H-1,2,2al,5--
etraazaaxenaphtylen-7-
y1)-N-(1-metyl-1H-
pyrazol-5-yl)pyrimidin-
2-amin

-41-
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1-28

453,2

0,000020

3-benzyl-5-metyl-7-(2-
((1-metyl-1H-pyrazol-
5-yl)amino)pyrimidin-
4-y1)-3H-1,2,2a!,3,5-pe-
ntaazaaxenaphtylen-
4(5H)-on

I-29

469,2

<0,00002

469,2

0,000109

4-(9-
((benzyloxy)metyl)-8,9-
dihydro-7H-6-oxa-
1,2,2al-triazabenzo[cd]-
azulen-4-yl)-N-(1-
metyl-1H-pyrazol-5-yl)-
pyrimidin-2-amin

1-30

472

0,00255

472

<0,00002

4-(9-(2-clobenzyl)-8,9-
dihydro-7H-6-oxa-
1,2,2al-
triazabenzo[cd]azulen-
4-y1)-N-(1-metyl-1H-p-
yrazol-5-yl)pyridin-2-
amin

I-31

456,2

<0,000020

456,2

0,00135

4-(3-(4-flobenzyl)-5-
metyl-4,5-dihydro-3H-
1,2,2al,5-
tetraazaaxenaphtylen-7-
yl)-N-(1-metyl-1H-
pyrazol-5-yl)pyrimidin-
2-amin

1-32

490,2

<0,00002

490,2

0,00060

4-(3-(4-clo-3-
flobenzyl)-5-metyl-4,5-
dihydro-3H-1,2,2al,5-te-
traazaaxenaphtylen-7-
y1)-N-(1-metyl-1H-
pyrazol-5-yl)pyrimidin-
2-amin

I-33

439,2 |

0,00117

439,2

0,0629

4-(3-benzyl-3-metyl-
3,4-dihydro-5-oxa-
1,2,2al-tri-
azaaxenaphtylen-7-yl)-
N-(1-metyl-1H-pyrazol-
5-yl)pyrimidin-2-amin

1-34

486,1

9-(4-clobenzyl)-4-(2-
((1-metyl-1H-pyrazol-5-
yl)amino)pyrimidin-4-

-42-
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486,1

y1)-8,9-dihydro-
1,2,2al,6-tetraazab-
enzo[cd]azulen-7(6H)-
on

I-35

H N F
) Nw 485,1

0,000173

(R)-9-(4-flobenzyl)-6-
metyl-4-(2-((1-metyl-
1H-pyrazol-5-
yl)amino)pyrimidin-4-
yl)-8,9-dihydro-1,2,2al,-
6,8-pentaazabenzo[cd]-
azulen-7(6H)-on

I-36

473,1

<0,000020

N= 0 473,1

0,00069

4-(9-(4-clobenzyl)-8,9-
dihydro-7H-6-oxa-
1,2,2a!tri-
azabenzo[cd]azulen-4-
y1)-N-(1-metyl-1H-
pyrazol-5-yl)pyrimidin-
2-amin

I-37

N7 | 438,2

0,00532

438,2

0,0757

4-(3-benzyl-3-metyl-
3,4-dihydro-5-oxa-
1,2,2al-
triazaaxenaphtylen-7-
y1)-N-(1-metyl-1H-
pyrazol-5-yl)pyridin-2-
amin

I-38

4242

0,000020

4242

0,00434

4-(3-benzyl-3,4-
dihydro-5-oxa-1,2,2a!-t-
riazaaxenaphtylen-7-yl)-
N-(1-metyl-1H-pyrazol-
5-yl)pyridin-2-amin

I-39

485,1

0,000215

(R)-9-(3-flobenzyl)-6-
metyl-4-(2-((1-metyl-
1H-pyrazol-5-
yl)amino)pyrimidin-4-
yl)-8,9-dihydro-1,2,2al,-
6,8-pentaazabenzo[cd]-
azulen-7(6H)-on

1-40

499,2

<0,000020

9-(4-clobenzyl)-6-
metyl-4-(2-((1-metyl-
1H-pyrazol-5-
yl)amino)pyridin-4-yl)-

-43-
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8,9-dihydro-1,2,2al,6-te-
4992 | R |0,00135 traazabenzo[cd]azulen-
7(6H)-on

4-(3-(4-clobenzyl)-3,4-
NZ 459,2 | R |<0,000020 | gihydro-5-oxa-1,2,2al-

141 SN M triazaaxenaphtylen-7-

Moo Ny, SN c . y1)-N-(1-metyl-1H-
N/—b Om 459,2 | S |0,000783 | pyrazol-5-yl)pyrimidin-

2-amin

S-4-(9-((4-clo-1H-
463,1 | R |0,000079 | pyrazol-1-yhmetyl)-8,9-
dihydro-7H-6-oxa-

N 1,2,2al-triazaben-

Lo NN % zo[cd]azulen-4-y1)-N-

7
N \\NjN\// p (1-metyl-1H-pyrazol-5-
Dpyrimidin-2-amin
° 462 |'s |0000131 | Py

4-(3-((2-metoxypyridin-
)Nl\ N 469,2 | S |0,00133 3-yDmetyl)-5-metyl-
HNT N N =N 4,5-dihydro-3H-

1-43 Me\,«5 S - 1,2,2al,5-tetra-
N= e ! 4602 | R 012 azaaxenaphtylen-7-yl)-

MeO N-(1-metyl-1H-pyrazol-
5-y)pyrimidin-2-amin

| 4-(3-(4-flobenzy1)-3 4-
4432 | R |<0,00002 | dihydro-5-oxa-1,2,2al-t-

144 | )j A riazaaxenaphtylen-7-yl)-
e~ F
= Om N-(1-metyl-1H-pyrazol-
4432 | S 0,005 5-yDpyrimidin-2-amin

4-(3-isobutyl-3,4-

L | o 391,2 | R |<0,00002 | djhydro-5-oxa-1,2,2a'-t-
45 | e AN « T, riazaaxenaphtylen-7-yl)-
' \N\é Oi N-(1-metyl-1H-pyrazol-

‘ CH,CHMe, 391,2 | S |0,0209 5-yDpyrimidin-2-amin

4-(3-(3-flo-4-metoxybe-
473,2 | R |<0,00002 | nzy1)-3,4-dihydro-5-

j: I oxa-1,2,2al-
1-46 RO, triazaaxenaphtylen-7
- Me N OMe iy =
D X y1)-N-(1-metyl-1H-pyr-

F 473,2 | S |0,00247

azol-5-yl)pyrimidin-2-
amin
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NS 462,2
1-47

| <0,00002

462,2

0,000465

4-(9-((4-clo-1H-
pyrazol-1-yl)metyl)-8,9-
dihydro-7H-6-oxa-
1,2,2al-triazabenzo-
[cd]azulen-4-yl)-N-(1-
metyl-1H-pyrazol-5-yl)-
pyridin-2-amin

N 458,2
1-48 N

<0,000020

458,2

0,0123

4-(3-(4-clobenzyl)-3,4-
dihydro-5-oxa-1,2,2al-t-
riazaaxenaphtylen-7-yl)-
N-(1-metyl-1H-pyrazol-
5-yl)pyridin-2-amin

472,2

<0,000020

1-49 ¢

472,2

0,00622

4-(3-(3-flo-4-metoxybe-
nzyl)-3,4-dihydro-5-
oxa-1,2,2al-
triazaaxenaphtylen-7-
y1)-N-(1-metyl-1H-pyr-
azol-5-yl)pyridin-2-
amin

455,2

0,000020

)NI\\

Z

HNT N NN =N

- N

I 50 MS\N N \\NLUOMe
Y |

455,2

0,0071184

4-(3-(4-metoxybenzyl)-
3,4-dihydro-5-oxa-
1,2,2al-
triazaaxenaphtylen-7-
yl)-N-(1-metyl-1H-
pyrazol-5-yl)pyrimidin-
2-amin

N
I-51 Me\.qu\> S 4309
" Me’N)—NH
0

0,00234

(R)-9-
(xyclopropylmetyl)-6-
metyl-4-(2-((1-metyl-
1H-pyrazol-5-yl)amino-
)pyrimidin-4-y1)-8,9-
dihydro-1,2,2a!,6,8-pen-
taazabenzo|cd]azulen-
7(6H)-on .

NZ 405,2

<0,000020

1152 | e 5 QN
7 N= 0

405,2

0,0934

N-(1-metyl-1H-pyrazol-
5-y1)-4-(3-(2-
metylbutyl)-3,4-
dihydro-5-oxa-1,2,2al-
triazaaxenaphtylen-7-yl-
)pyrimidin-2-amin

-45-
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I-53

N 461,2

<0,000020

461,2

0,0113

4-(3-(3,4-diflobenzyl)-
3,4-dihydro-5-oxa-
1,2,2al-
triazaaxenaphtylen-7-
yl)-N-(1-metyl-1H-
pyrazol-5-yl)pyrimidin-
2-amin

1-54

460,2

0,00003

460,2

0,0223

4-(3-(3,4-diflobenzyl)-
3,4-dihydro-5-oxa-
1,2,2al-
triazaaxenaphtylen-7-
y1)-N-(1-metyl-1H-
pyrazol-5-yl)pyridin-2-
amin

I-55

NS 458,2

0,0125

N
Me~ NN
N‘N)D 0;(/@“ 458,2

<0,000020

4-(3-(4-clobenzyl)-3,4-
dihydro-5-oxa-1,2,2a!-
triazaaxenaphtylen-7-
y1)-N-(1-metyl-1H-
pyrazol-5-yl)pyridin-2-
amin

I-56

469,2

<0,000020

)—j \j\/N“
N © 4692

0,00139

4-(9-((4-xyclopropyl-
1H-pyrazol-1-yl)metyl)-
8,9-dihydro-7H-6-oxa-
1,2,2al-
triazabenzo[cd]azulen-
4-y1)-N-(1-metyl-1H-p-
yrazol-5-yl)pyrimidin-2-
amin

I-57

NS 4422

<0,000020

Me\Né):j\@\r /N .
N= om 4422

0,0114

4-(3-(4-flobenzyl)-3,4-
dihydro-5-oxa-1,2,2a!-t-
riazaaxenaphtylen-7-yl)-
N-(1-metyl-1H-pyrazol-
5-yl)pyridin-2-amin

1-58

NZ | 457,2

<0,000020

457,2

0,000311

4-(9-(4-flobenzyl)-8,9-
dihydro-7H-6-oxa-
1,2,2al-
triazabenzo[cd]azulen-
4-yl)-N-(1-metyl-1H-p-
yrazol-5-yl)pyrimidin-2-
amin

-46-
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I-59

NZ |
HN’]\N = /N\N OMe
N7
YN NF

N= O,

487,2

<0,000020

487,2

0,00186

4-(9-(3-flo-4-metoxyben-
zyl)-8,9-dihydro-7H-6-
oxa-1,2,2a!-triazabenzo[-
cd]azulen-4-yl)-N-(1-
metyl-1H-pyrazol-5-
yl)pyrimidin-2-amin

I-60

N| N
N

HNT N NAN \
f Y
Me\N\ N XN
N= o cl

472

0,00255

472

<0,000020

4-(9-(2-clobenzyl)-8,9-
dihydro-7H-6-oxa-
1,2,2al-
triazabenzo[cd]azulen-
4-y1)-N-(1-metyl-1H-p-
yrazol-5-yl)pyridin-2-
amin

I-61

N

HNT SN NN =N

N
Me~p N N
N= -N
N Me CHzPh

0

465,1

0,000073

465,1

0,00583

9-benzyl-6-metyl-4-(2-
((1-metyl-1H-pyrazol-5-
yl)amino)pyridin-4-yl)-
8,9-dihydro-1,2,2a!,6-te-
traazabenzo[cd]azulen-
7(6H)-on

I-62

N
|
HN)\N/ AN, OMe
N
Me\N\ N N
N= Me-N

(o}

496,2

<0,000020

496,2

0,044

9-(4-metoxybenzyl)-6-
metyl-4-(2-((1-metyl-
1H-pyrazol-5-yl)amino-
)pyrimidin-4-yl1)-8,9-
dihydro-1,2,2a!,6-tetraa-
zabenzo[cd]azulen-
7(6H)-on

I-63

N= Me-N

N
|
HNT N2 NN 2N OMe
N
/
HeN) \;j\/@

0o

495,2

<0,000020

495,1

0,00717

9-(4-metoxybenzyl)-6-
metyl-4-(2-((1-metyl-
1H-pyrazol-5-yl)amino-
)pyridin-4-yl1)-8,9-
dihydro-1,2,2a!,6-tetraa-
zabenzo[cd]azulen-
7(6H)-on

I-64

A A,

Me\N/.\_\j NN
\
N= Me-N (CH);CHs

(o]

418,0

0,000149

4179

0,183

6-metyl-4-(2-((1-metyl-
1H-pyrazol-5-yl)amino-
)pyrimidin-4-yl)-9-
propyl-8,9-dihydro-
1,2,2al,6-tetraaza-
benzo[cd]azulen-7(6H)-
on

-47-
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I-65

415,9

0,00066

415,9

0,119

9-xyclopropyl-6-metyl-
4-(2-((1-metyl-1H-
pyrazol-5-
yl)amino)pyrimidin-4-
y1)-8,9-dihydro-
1,2,2al,6-tetraa-
zabenzo[cd]azulen-
7(6H)-on

1-66

459,2

0,000020

459,2

0,00295

4-(9-(4-flophenoxy)-
8,9-dihydro-7H-6-oxa-
1,2,2al-
triazabenzo[cd]azulen-
4-y1)-N-(1-metyl-1H-p-
yrazol-5-yl)pyrimidin-2-
amin

1-67

466,0

<0,000020

466,0

0,00649

9-benzyl-6-metyl-4-(2-
((1-metyl-1H-pyrazol-5-
yl)amino)pyrimidin-4-
y1)-8,9-dihydro-
1,2,2al,6-tetraazab-
enzo[cd]azulen-7(6H)-
on

1-68

HN
Me\N‘ N
=

A N=N

N
N~
Me-N CH,CHMe,

¢}

432,0

0,000132

432,0

0,052

9-isobutyl-6-metyl-4-(2-
((1-metyl-1H-pyrazol-5-
yl)amino)pyrimidin-4-
y1)-8,9-dihydro-
1,2,2al,6-
tetraazabenzo[cd]azulen
-7(6H)-on

1-69

2 N=N

N
N7
Me-N CHMe,

(0]

417,9

0,000512

4179

0,369

9-isopropyl-6-metyl-4-
(2-((1-metyl-1H-
pyrazol-5-
yl)amino)pyrimidin-4-
y1)-8,9-dihydro-
1,2,2al,6-
tetraazabenzo[cd]azulen
-7(6H)-on

I-70

N=

Me—N,

N
|
HNT N2 NN,
Ny
Me\N\ N N

o]

F

483,2

0,000316

482,9

0,0172

9-(4-flobenzyl)-6-metyl-
4-(2-((1-metyl-1H-
pyrazol-5-
yl)amino)pyridin-4-yl)-
8,9-dihydro-1,2,2al,6-t-
etraazabenzo[cd]azulen-
7(6H)-on

-48-
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6-metyl-4-(2-((1-metyl-
1H-pyrazol-5-yl)amino-

)pyrimidin-4-y1)-9-
HNT SNZ N /N\N 457,9 | R |0,000655 (2,2,2-trifloetyl)-8,9-

F71 | ey N NN o dihydro-1,2,2a!,6-
N= Me-N tetraazabenzo[cd]azulen

0o -7(6H)-on
4579 | S |0,189

4-(3-benzyl-4-metyl-
439,2 3R 1 £0,000020 | 3,4-dihydro-5-oxa-

48 1,2,2al-
triazaaxenaphtylen-7-
y1)-N-(1-metyl-1H-
0,00155 pyrazol-5-yl)pyrimidin-
2-amin

I-72

3S
4R

439,2

: N-(1-metyl-1H-pyrazol-
N 4972 |R | <0,000020 |>-YD-4-0-((4-
B CF, (triflometyl)-1H-
L73 L i b % pyrazol-1-yl)metyl)-8,9-
Me‘N\§ \\j\/N_,ﬂ dihydro-7H-6-oxa-1,2,-

N= 0 2al-triazabenzo[cd]azul-

4972 | S en-4-yl)pyrimidin-2-

amin

9-(2-flo-4-
NS 513,1 | R |<0,000020 |metoxybenzyl)-6-metyl-
PSP AN e 4-(2-((1-metyl-1H-

I-74 Me\N/§ N ;ﬁQ pyrazol-5-yl)amino)pyr-
N=  me-N | idin-4-yl)-8,9-dihydro-

g 513,0 | S |0,00285 1,2,2al 6-tetraazabenzo-

[cd]azulen-7(6H)-on

“ 9-isobutyl-6-metyl-4-(2-
P 431,1 | R |0,00322 ((1-metyl-1H-pyrazol-5-
) N yl)amino)pyridin-4-yl)-
75 Me\N‘N)j M\N;I 8,9-dihydro-1,2,2a,6-t-

: il 1 431,1 | S 0,718 etraazabenzo[cd]azulen-
7(6H)-on

o]

4-(3-benzyl-4-metyl-
<0,000020 | 3,4-dihydro-5-oxa-
1,2,2al-triaz-

- N
I-76 Me\N\N/ﬁ N \;Vph aaxenaphtylen-7-yl)-N-
° 4392 | 35 |0,00047 | (1-metyl-1H-pyrazol-5-

Me 48 yl)pyrimidin-2-amin

N
, 3R
NN 4392 | n

-49-
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4-(9-((5-clopyridin-3-yl-

e m 4761 | R |0,000311 | )oxy)-8,9-dihydro-7H-
1-77 NN 7\ 6-oxa-1,2,2a!-triazaben-
Me\N‘)> \\j\ <" zo[cd]azulen-4-yl)-N-
N= 0, (0]

476,1 | S |<0,000020 | (I-metyl-1H-pyrazol-3-
yl)pyrimidin-2-amin

4-(9-((5-clopyridin-3-yl-
475,1 | R | 0,00461 )oxy)-8,9-dihydro-7H-

HN i ~=N 6-oxa-1,2,2al-triazaben-
- N /N 7 \ &y
I-78 ""ew’é :J\OQ zo[cd]azulen-4-yl1)-N-

475,1 | S | <0,000020 (1-metyl-1H-pyrazol-5-
yl)pyridin-2-amin

9-(4-flobenzyl)-6-metyl-

N 484,0 | R 4-(2-((1-metyl-1H-
HN/tN/ A N=N F pyrazc?l-S- NPT
79 | weo /5 nN _ yl)amlno?pyrlmldln-4-
N\N_ o y1)-8,9-dihydro-

d 4840 | S |0,017 1,2,2al,6-tetraa-
zabenzo[cd]azulen-
7(6H)-on
(S)-9-(3-clobenzyl)-6-

N7 metyl-4-(2-((1-metyl-
HN)I\N/ A NN 1H-pyrazol-5-yl)amino-

1-80 Me\N/§ N )FNjN*/QCI 4588 <0,000020 | )pyrimidin-4-y1)-8,9-
N= Me-N dihydro-1,2,2al,6-tetraa-

0 : zabenzo[cd]azulen-
7(6H)-on

4-(3-(3-metoxybenzyl)-

)N\/ | 3,4-dihydro-5-oxa-
HN \N 4 /N\N 1 ,2,2al'tri'
I-81 oy /5 ~ m 4549 |R | <0,000020 azaaxenaphtylen-7-yl)-
oMe N-(1-metyl-1H-pyrazol-
5-yl)pyrimidin-2-amin

4-(3-(3-clo-4-
7 476,9 | R |0,0006 flobenzyl)-3,4-dihydro-
. A 5-oxa-1,2,2al-
HNTONT NN N . hivlen-7
I-82 | . - )> S N . triazaaxenaphtylen-7-
v 1 QX y1)-N-(1-metyl-1H-
© 14768 |S |0,0124 pyrazol-5-yl)pyrimidin-
2-amin
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4-(3-(3-clo-4-
N7 flobenzyl)-3,4-dihydro-
A 5-oxa-1,2,2al-
I-83 Q 475,9 |R |0,000111 | triazaaxenaphtylen-7-

N
Me< "N\ N/ F
“\N)_) omm y1)-N-(1-metyl-1H-

pyrazol-5-yl)pyridin-2-
amin '

9-((5-clopyridin-2-yl)m-
etyl)-6-metyl-4-(2-((1-

yl-1H- 1-5-y1)-
. 5009 |R |o0,000102 | metyl-1H-pyrazol-5-yl)

HNTONT NN =N i imidi
\ amino)pyrimidin-4-yl)-
1-84 Me\N‘)E S d N\ 8,9-dihydro-1,2,2a!,6-t-
N= Me-N etraazabenzo[cd]azulen-

¢ 7(6H)-on
500,9 | S | 0,0327

9-(2-flo-4-
514,0 |R | <0,000020 | metoxybenzyl)-6-metyl-

. j\Nj o - 4-(2-((1-metyl-1H-
185 | weey /5 - )ij,iQ pyfagol-S-yl)ammo)pyr-
= N imidin-4-y1)-8,9-

d F 5140 | S |0,0259 dihydro-1,2,2a',6-tetraa-
zabenzo[cd]azulen-
7(6H)-on
6-metyl-4-(2-((1-metyl-

N \ 4572 | R {0,009 1H-pyrazol-5-yl)amino-
AN NN A =N )pyridin-4-y1)-9-(2,2,2-
1-86 Me\N)> SN~ trifloetyl)-8,9-dihydro-
N= Me‘”)_j\/m 4572 |S | 0212 12,2256-
d ’ ’ tetraazabenzo[cd]azulen
-7(6H)-on
-isopr -6- 1-4-
~ i3 | & |ooosos | GEopRREmenyLs
i NN pyrazol-5-
1-87 Me\N/§ NN yl)amino)pyridin-4-yl)-
N= |v|eaN)_j\C,_,,\,,e2 4172 s |1 8,9-dihydro-1,2,2al,6-t-
4 ’ etraazabenzo[cd]azulen-
7(6H)-on
- 4~(3-(3-clobenzyl)-3,4-
: gé " )N:J\Cé,\, 458,8 | S 10,00636 dihydro-S-oxa-ll,Z,Zal-t-
- Moo A\ SN riazaaxenaphtylen-7-yl)-
N‘Nb omm 4588 |R | <0,000020 |N-(1-metyl-1H-pyrazol-

5-y)pyrimidin-2-amin
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1-89

N N 496,2

<0,000020

G
N—N
N= OJ“ 496,2

0,00231

N-(1-metyl-1H-pyrazol-
5-y1)-4-(9-((4-
(triflometyl)-1H-
pyrazol-1-yl)metyl)-8,9-
dihydro-7H-6-oxa-1,2,-
2al-triazabenzo[cd]azul-
en-4-yl)pyridin-2-amin

I-90

441,2

<0,000020

N
N= 0 oph | 4412

0,000942

N-(1-metyl-1H-pyrazol-
5-yl)-4-(9-phenoxy-8,9-
dihydro-7H-6-oxa-
1,2,2al-tria-
zabenzo[cd]azulen-4-
yl)pyrimidin-2-amin

I-91

460,2

0,000035

460,2

0,0258

4-(9-((5-flopyridin-3-yl-
)oxy)-8,9-dihydro-7H-
6-oxa-1,2,2a!-triazaben-
zo[cd]azulen-4-yl)-N-
(1-metyl-1H-pyrazol-5-
yl)pyrimidin-2-amin

1-92

443,2

0,00242

N= 0 e | 443,2

0,000085

N-(1-metyl-1H-pyrazol-
5-y1)-4-(9-((1-metyl-
1H-pyrazol-5-yl)metyl)-
8,9-dihydro-7H-6-oxa-
1,2,2al-
triazabenzo[cd]azulen-
4-yl)pyrimidin-2-amin

I-93

444

0,0182

HNT SN NP /N\N e
A N N
Me\N\é \ O/N
N= O 444

<0,000020

N-(1-metyl-1H-pyrazol-
5-yD)-4-(9-((3-
metylisoxazol-5-
yl)metyl)-8,9-dihydro-
7H-6-o0xa-1,2,2a!-triaza-
benzo[cd]azulen-4-yl)p-
yrimidin-2-amin
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1-94

499,9

0,598

(R)-9-((5-clopyridin-2-
yl)metyl)-6-metyl-4-(2-
((1-metyl-1H-pyrazol-5-
yl)amino)pyridin-4-yl)-
8,9-dihydro-1,2,2al,6-t-
etraazabenzo[cd]azulen-
7(6H)-on

I-95

374,8

0,000751

4-(3-xyclopropyl-3,4-di-
hydro-5-oxa-1,2,2a!-tri-
azaaxenaphtylen-7-yl)-
N-(1-metyl-1H-pyrazol-
5-yl)pyrimidin-2-amin

1-96

457,9

0,000149

4-(3-(3-clobenzyl)-3,4-
dihydro-5-oxa-1,2,2a!-t-
riazaaxenaphtylen-7-yl)-
N-(1-metyl-1H-pyrazol-
5-yD)pyridin-2-amin

1-97

453,9

<0,000020

453,9

0,000794

4-(3-(3-metoxybenzyl)-
3,4-dihydro-5-oxa-
1,2,2a!tri- ‘
azaaxenaphtylen-7-yl)-
N-(1-metyl-1H-pyrazol-
5-yl)pyridin-2-amin

1-98

487,0

0,000273

3-(4-clobenzyl)-5-
metyl-7-(2-((1-metyl-
1H-pyrazol-5-
yl)amino)pyrimidin-4-
yD)-3H-1,2,2al,3,5-pent-
aazaaxenaphtylen-
4(5H)-on
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N

3-(3,5-diflobenzyl)-5-
metyl-7-(2-((1-metyl-

P
LN s 1H-pyrazol-5-yl)amino-
Me -~ N\ X N\’(
1-99 "!N_ A 488.9 0,000113 )pyrimidin-4-yl)-3H-
Me” ‘éf F 1,2,2al,3,5-pentaa-
' zaaxenaphtylen-4(5H)-
on
3-(3-clobenzyl)-5-
N metyl-7-(2-((1-metyl-
» )LN, N, N 1H-pyrazol-5-
Vo )E SN \,(N yl)amino)pyrimidin-4-
1-100 N.N_ M 486,9 <0,000020 yl)-3H-1,2,2a,3,5-pent-
Me \(’)r aazaaxenaphtylen-
4(5H)-on
N-(1-metyl-1H-pyrazol-
N 377 0,0195 | 5.y1)-4-(3-propyl-3,4-d-
HN/lN/ PN, ihydro-5-oxa-1,2,2a!-tri-
1011 . NN azaaxenaphtylen-7-
NS \l
N= o Pr 377 0,000038 yl)pyrimidiq-2-amin
N-(1-metyl-1H-pyrazol-
5-y1)-4-(9-(3,3,3-triflop-
PN 445 0,0017 e )
bt ropyl)-8,9-dihydro-7H-
1-102 HN™ N N N"j\N 6-oxa-1,2,2al-triazaben-
Me"‘{’\‘)D \o\j\/\CF zo[cd]azulen-4-
445 0.000025 yl)pyrimidin-2-amin
N-(1-metyl-1H-pyrazol-
390 0,002
NS ;00277 5-y1)-4-(9-propyl-8,9-d-
Z =N, ihydro-7H-6-oxa-
1103 | Qe o
Me\N\JE \\N_j/\ . 1,2,2al-triazab-
N= 9 i 390 0,000026 | enzo[cd]azulen-4-yl)py-
ridin-2-amin
-104 j\ : 391 0,0023 N-(1-metyl-1H-pyrazol-
HN N =N, 5-y1)-4-(9-propyl-8,9-
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391

<0,00002

dihydro-7H-6-oxa-
1,2,2al -
triazabenzo[cd]azulen-
4-yl)pyrimidin-2-amin

I-105

416

<0,00002

416

0,000082

(S)-2-[4-(2-((1-metyl-
1H-pyrazol-5-yl)amino-
)pyrimidin-4-yl)]-8,9-
dihydro-7H-6-oxa-
1,2,2a! -triazaben-
zo[cd]azulen-9-yl)buta-
nnitril

I-106

431

0,000168

431

0,000088

N-(1-metyl-1H-pyrazol-
5-y1)-4-(9-(2,2,2-
trifloetyl)-8,9-dihydro-
7TH-6-oxa-1,2,2a! -triaz-
abenzo[cd]azulen-4-
yl)p}}rilnidin-Z-amin

1-107

L A

Y

N
N

‘—

N O CH,CHMe,

405

0,00185

405

0,000023

4-(9-isobutyl-8,9-
dihydro-7H-6-oxa-
1,2,2al-triaza-
benzo[cd]azulen-4-yl)-
N-(1 -métyl- 1H-pyrazol-
5-yD)pyrimidin-2-amin

I-108

459

0,00295

459

<0,000020

4-(9-(4-flophenoxy)-
8,9-dihydro-7H-6-oxa-
1,2,2a! -
triazabenzo[cd]azulen-
4-yl)-NQ( 1-metyl-1H-p-
yrazol-5-yl)pyrimidin-2-
amin

I-109

460

0,000103

460

<0,000020

N-(1-metyl-1H-pyrazol-
5-yD)-4-(9-((4-
metylthiazol-2-
yDmetyl)-8,9-dihydro-
7H-6-0xa-1,2,2a!-triaza-
benzo [cd]azulen-4-yl)p-
yrimidin-2-amin
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466 | R

<0,000020

I-110 “n N7

/
fj O\J\/N\N 466 | S
(0]

0,00014

4-(9-((4-clo-1H-
pyrazol-1-yl)metyl)-8,9-
dihydro-7H-6-oxa-
1,2,2al-triazabenzo-
[cd]azulen-4-yl)-N-(tetr-
ahydro-2H-pyran-4-yl)-
pyrimidin-2-amin

477 | S

<0,000020

I-111
o 477 | R

0,0026

4-(9-(3,4-
diflophenoxy)-8,9-
dihydro-7H-6-oxa-
1,2,2al-triazabenzo[cd]-
azulen-4-yl)-N-(1-

metyl-1H-pyrazol-5-
yl)pyrimidin-2-amin

1. MS [M+H]*

2. Chu hinh ctia CR2R3

3. Vi du 1-Thir nghiém sinh hoc chét trc ché ERK
4. Tén dugc tao ra bdi ChemBioDraw Ultra 12.0

Céc hop chét theo sang ché c6 thé duoc tao ra theo nhidu phuong phap duoc
minh hoa trén cdc so dd phan tng tdng hop mang tinh minh hoa dwoc thé hién va
mé ta duéi ddy. Cac chat ban dAu va céc chét phan tmg dugc ding dé didu ché cac
hop chét nay thuong c6 thé mua dwoc tir cac nha cung cAp thuong mai, nhu Aldrich
Chemical Co., hodc duge diu ché bang cc phuong phip ma ngudi c¢6 hidu biét
trung binh vé linh vuc k¥ thuit nay da biét theo céc quy trinh néu trong cac tai liéu
nhu: Fieser and Fieser’s Reagents for Organic Synthesis; Wiley & Sons: New York,
Volumes 1-21; R. C. LaRock, Comprehensive Organic Transformations, 2nd
edition Wiley-VCH, New York 1999; Comprehensive Organic Synthesis, B. Trost
and I. Fleming (Eds.) vol.
Heterocyclic Chemistry, A. R. Katritzky and C. W. Rees (Eds) Pergamon, Oxford
A1984, vol. 1-9; Comprehensive Heterocyclic Chemistry II, A. R. Katritzky and C.
W. Rees (Eds) Pergamon, Oxford 1996, vol. 1-11; va Organic Reations, Wiley &

1-9 Pergamon, Oxford, 1991; Comprehensive

Sons: New York, 1991, Volumes 1-40. Cac so d6 phan tmg tong hop dudi ddy chi
nhim muc dich minh hoa cho mét sb phurong phap ma cac hop chét theo sang ché
¢6 thé dugc tdng hop theo d6, va cac cai bién khac nhau dbi voi cac so dd phan tng

tbng hop nay c¢6 thé duoc tao ra va s& goi ¥ cho ngudi 6 hiu biét trung binh vé
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linh vuc k¥ thudt nay tham khao phin mé ta trong don yéu ciu cép bing doc quyén

sang ché nay.

Céc chit ban ddu va cac chit trung gian clia cac so d phan tmg tdng hop c6
th8 dugc tach va tinh ché néu mudn bang cach ap dung cac k¥ thuat thong thudng,
bao gdm, nhung khéng bi gi6i han &, loc, chung cét, két tinh, sic ky, va cac phuong
phép tuong tw. Cac chit nay c6 thé dugc xac dinh tinh chét bang cach ap dung céac

cach thong thudng, bao gdm céc hing sb vét Iy va cac dit lidu phd.

Trir khi cé quy dinh cu thé khac, 6t hon néu cac phan tng dugc boc 1 trong
ban mo ta nay dugc thuc hién trong khi quyén tro & ap suét khi quyén trong pham vi
nhiét do ctia phan tmg nim trong khoang tir -78°C dén 150°C, t6t hon nita 14 nim
trong khoang tir 0°C dén 125°C, va t5t nhit va thuan tién nhit 1a khodng nhiét do

trong phong (hodc nhiét d6 ctia méi trudng xung quanh), hodc, khoang 20°C.

‘M6t sb hop chat trong cac so dd dudi ddy duge thé hién véi cic phan tir thé
da duge tdng quat hoa; tuy nhién, ngudi c6 hiéu biét trung binh vé linh vuc k¥ thuét
ndy ngay lap tic s& danh gia dugc ring ban chét ciia cac nhém R 6 thé thay ddi dé
tao ra cac hop chét khac nhau duoc dy tinh theo sing ché. Hon thé nira, cac didu
kién phan tng 13 cac didu kién lam vi du va c4c diéu kién thay thé 1a d3 biét. Trinh
tu phan Gng trong cac vi du sau khong nhdm giéi han pham vi ctia sing ché néu

trong cac diém yéu cau bao hd.
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M
M - O‘B N
MZ / N\ /
(o]
R-NH,
N Buée 1 Buch Me F
" )\ T P
eS HN Hrf Bude 3
A-1 R A-3
z N7~ 0
N Y(H;C)ny__COH s ) H oH
S X Y7 N
) + CH,R"  Butcs |'a | N CH
R A Z (CHy),
F
A-4a: X F A-5a: Y = OTBDMS A-6
Budc 4
ude '—: A-4b: X = NHNH, A-5b:Y = NHBoc n=1hoic 2
N“ |
Bubc 6 N N Bude 8
HN N D N
—_— | N e
R N
CH,R'
(CHZ)nY
Buéc 7 I; A-7Ta: Y = OTBDMS A-8a:Y =0, X=CH,
A-7Th: Y = OH A-8b:Y =0, X = (CH,),

Céc din xuit 3,4-dihydro-5-oxa-1,2,2a!-triazaaxenaphtylen dugc thé & vi tri
3 (c6 cong thirc A-8a) va 8,9-dihydro-7H-6-0xa-1,2,2a!-triazabenzo[cd]azulen) (cd
cong thic A-8b) c6 thé dugc didu ché bang cach ngung tu dan xuét 4-(2-flo-6-
hydrazinylpyridin-4-yl)pyrimidin-2-amin (c6 cong thirc A-4b) v6i- axit B- hoac v-
hydroxy d& dugc bao v¢ thich hgp véi sy c6 mit ciua chét xtc tac ngung tu. Trong
khi HATU 1a thuén tién, thi cic phuong thirc nhim ngung tu cic amin va axit
carboxyclic di duoc t6i wu héa chuyén sau cho viée tdng hop peptit va cac quy trinh
tuong duong khéc 1a quen thude d6i voi ngudi ¢b hiéu biét trung binh vé linh vuc

k¥ thuat nay.

Phuong phép thong thu‘ong dé téng hop céc triazolopyridin bao gém budc
loai nu6e déi voi 2-hydrazidopyridin sir dung hdi luu phospho oxyclorua, dung dich
HCI d4m dic hodc hdi luu HOAc vén 1a cac didu kién tuong dbi khic nghiét ma
khong tuong thich v6i nhidu nhém chire. Céc diéu kién Mitsunobu da cai bién da
dugc 4p dung thanh cong cho vige tbng hop céc triazolopyridin va cac triazolo-

pyrimidin (xem tai liéu: J. Y. Roberge et al., Arkivoc 2007 (xii):132-147). Viéc
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d6ng vong bing CLPPhs d3 duge thdng bao tao ra [1,2,4]triazolo[4,3-a]pyridin véi
ning suét tot. (xem tai liéu: H. Warmhoff and M. Zahran, Synthesis 1987 876; J.M.
Cid et al., J. Med. Chem. 2012 55:8770). Trong ban mo ta ndy, cac tic gia sing ché
ap dung viéc tao ra triphenylphosphin dibromua in situ d8 dong vong loai nuée dbi
v6i chét trung gian axyl hydrazin tao ra hop chét c6 cong thitc A-6. Budc khr silyl
hoéa rugu bac mdt va xu ly béng bazo din dn viée thay thé florua tao ra oxa-

triazaaxenaphtalen c6 cong thirc A-8.

SoddB
o o RCH,X o o ] 0
EtO OEt EtO OR , HO 2
udc 1 Budce 3
CH,R : CH,0H
B-1 ) B-2a: R = Et B-3
Buse2 [ B-2b: R = H
O RCHxX o ‘
Bazo CH,R CH,R
0 — (o) e HO
Budc 4 Budc 5 (CHz)goR'
B-4 B-5 busws [, SRR =H
B-6b: R = TBDMS
Budc 11

0
P(OEt)z
Budc 10
B-10

Bazo

0 0
ROH
OR
é/ OR —_— Ho)k(
Bucc 7 Budc 6 ) (CHZ)ZOR'

B.7 B-8 Bube B-9a:R=H
uoe E; B-9b: R = TBDMS

. Céc axit hydroxy dugc didu ché nhu d3 duge bdc 16 trong So dd B. Céc axit
B-hydroxy can thiét c6 duge mot cach d& dang bing cach alkyl héa dietyl malonat
nhd céac benzyl halogenua, céc alkyl halogenua va cac chét twong tu dé tao ra cac
malonat dieste dugc thé. Viéc thiy phan chon loc tao ra nita este ma dugc khir bang
LiBH; tao ra axit p-hydroxy dugc thé & vi tri a ¢ cong thirc B-3. Cac axit y-
hydroxy can thiét dugc didu ché bang cach alkyl héa butryolacton va sau d6 xa
phong hoéa va silyl héa nhém hydroxyl tu do. Theo cach khac, 2-brombutyrolacton
¢6 thé duogc chuyén héa thanh dietyl (2-oxo-tetrahydro-furan-3-yl)-phosphonat va
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ngung tu voi aldehyt can thiét tao ra olefin ma c6 thé di duge hydro héa tao ra hop
chét ¢6 cong thirc B-5. Céc axit 3-aryloxy va 2-heteroaryloxy-4-hydroxy-butanoic
duoc didu ché bing cach tdng hop ete Williamson bing cach st dung 2-

brombutyrolacton va phenol thich hop.

Su thay dbi (So d6 C) ciia viéc dong vong ndi phan tir hop chit c6 cong thirc
A-7b ap dung quy trinh 2 budc bao gém budc chuyén hoda ruou bac mot thanh
bromua twong tng (hodc nhém rdi chuyén khac) va bd sung 4i nhan héa trj hai nhu

Na;S vao dé doi cho nguyén tr bromua va florua va tao vong mai.

SodbC
) g
N N Budc 2 N N
z HN” ~X z \
R NS N\ﬁ Nastz R NS \Ni
F CH,R' S CH,R'
X
Budc 1 C-1a: X = CHZOH _ . . C.2

C-1b: X = CH,Br

Quy trinh hai budc @ tao ra cac e-lactam ba vong bao gdm bude téng. hop
nhan 5-flotriazolopyridin bing mach bén axit propanoic dugc thé, tiép theo 14 thé
florua bang amoniac hodc amin bic mdt, tiép theo 1a ngung tu amin bang axit
carboxylic ¢6 nhanh theo So db D. Chét ban diu cin thiét c6 cong thirc D-1 duge
diéu ché theo trinh tu twong tu quy trinh duoc thé hién trén So dd A, trong d6 axit
amin $ hodc y cd N dugc bdo vé dugce thay bing sucxinat duoc thé & vi tri 2 bang 4-
tert-butyl. Viéc thé florua béng amoniac hodc amin bac mot tao ra hop chét ¢6 cong
thire D-2a (1an lugt R"=H hoic Me). Tert-butyl este dugc thity phin va axit amin
thu duge c6 cong thire D-2b déng vong thanh hop chit c6 cong thirc D-3. Ngudi c6
hiu biét trung binh vé linh vuc k¥ thuét nay can phai hiéu ring 5-lactam tuong ung

6 thé duoc didu ché theo cach tuong ty tir axit malonic duge thé.
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Sodd D
N - NF |
\ Buoc 1 Bude 3 HN)\\X y N
—_— | - \N
CHZR' R“'/ CH RII R“"N CHZR"
COZtBU 5
) t
D-1 Bue 2 |; D-2a: Z CO,'Bu D-3
X =N hogc CH D-2b: Z = CO,H

R™ = Hydro hoc alky! bic thap

3,5-dihydro-1,2,3,5,8b-pentaaza-axenaphtylen-4-on (c6 cong thic E-5) va
8,9-dihydro-6H-1,2,6,8,9b-pentaaza-benzo[cd]azulen-7-on (c6 cong thirc E-6) duge
didu ché nhu duoc thé hién trén So dd E. Céc ure sau canh dugc diéu ché béng cach
ngung ty hydrazin c6 cdng thirc A-4b v6i isoxyanat tao ra hop chit c6 cong thirc E-
2 ma duoc déng vong nhim tao ra triazolopyridin c6 cong thirc E-3 ma dugce xu ly
b%mg amoniac hodc amin bac mot tao ra hop chét c6 cong thirc E-4. Vigc dong vong
bang carbonyl diimidazol tao ra ure. Trinh ty nay cho phép dua c6 lya chon cac
phén tir thé trén mdi nito ctia ure. Cac ure c6 bay canh c6 cong thuc E-8 duoc diéu
ché bang cach ngung tu véi axit amin o, ¢c6 N duge bao vé ma dugc dua di ngung tu
v6i hydrazin va déng vong tao ra hop chit c6 cong thirc E-6 ma duge chuyén hoa
thanh ure bang cach thé florua nhu trén. Néu mudn céc hop chét trong d6 R** 13
metyl, thi céc axit N-metyl N-Boc-0-amin can thiét c6 thé mua dugc trén thi truong

hodc duogc didu ché mét cach dé dang.
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SoddE
NZ |
BN N R'NCO N 3 N
HN” X z z z
| ~ WH, ——> ’\NH—'»’; N —
R  _NH Buée 1 _ NH)\ Budc 2 & N\/( Bude 3
F F o) NHR' £ NHR"
E-1 E-2 E-3
N N7

Ny

N N
HN X 7 7
\ //\N 3 Hlil X //\N 3
R N N Budc 4 R N N\( Budc 5
NHR™ NHR" R--./N\n/N‘R"
E-4 E-5 o)
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Céc nhan ba vong chira oxepin c6 thé tiép can duogc tir cac axit y-hydroxy
carboxyl twong tmg. Céc hop chét chira lién két 1-pyrazolyl hodc 1-imidazolyl c6
thé dugc didu ché theo phan img cong Michael 4i nhin véi 3-metylendihydrofuran-
2(3Hj—on (So db6 F, bude 1). Viéc alkyl héa y-butyrolacton bang cac alkyl
halogenua hodc cac benzyl halogenua tao ra cac chit trung gian axit 4-
hyroxybutanoic dugc th & vi tri 2 hitu ich. Theo cach khac, 2-bromo-y-
butyrolacton ¢ thé dugc thay thé bing cac phenol (So dd G, budc 1) tao ra céc chét
tuong tu, trong d6 phin tir thé & C-9 duge gén voi lién két ete. Ngudi ¢6 hiéu biét
trung binh vé& linh vuc k¥ thuit ndy nhanh chéng hiéu ra rang viéc bd sung rugu
hoéc phenol vao 3-metylendihydrofuran-2(3H)-on s tao ra ete chira cac mach bén
(xem Bang I, muc 1-29). Sau khi bao vé nhom hydroxyl, viéc ngung tu voi
hydrazon, dong vong tao ra nhén [1,2,4]triazolo[4,3-a]pyridin, khir bao v€ va sau

cung 14 thé florua dé tao ra oxepin dién ra nhu trén.
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Sodd F
N Budce 1 Budc 2 / \N
\‘:TN * Qj;j7 " - (mhﬁOR
HO,.C
E;:F23R1
F-1 Budc 3
R! F-2b: R'= TBDMS
I\ |
A-4b 4 0 Ng RN
— R AN —> N ) —
Budc 4 I E‘ Budc 5 N N—N Buéc7
~N (CH,),OTBDMS £
F RO(CHz2)2
F-3 Butc 6 F-4a: R = TBDMS
F-4b: R= H

R z /N\N
1
N / N?’R . o e <
N R =(2-((1-metyl-1H-pyrazol-5-yl)amino)pyrimidin-4-yl)- hodc

(2-((1-metyl-1H-pyrazol-5-yl)amino)pyridin-4-yl)-

Céc chit twong tu 9-aryloxy- hoic heteroaryloxy-)-8,9-dihydro-7H-6-oxa-1,-
2,2al-triazabenzo[cd]azulen-4-yl dugc diéu ché tir cac din xuét 2-aryloxy-3-hydrox-

ybutanoic tuy y dugc thé hodc cac din xudt 2-heteroaryloxy-3-hydroxybutanoic tity
¥ dugc thé nhu dugc thé hién trén So db G.
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Sodd G
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N‘ N R = (2-((1-metyl-1H-pyrazol-5-yl)amino)pyrimidin-4-yl)- hodc
N= 0. OAr (2-((1-metyl-1H-pyrazol-5-yl)amino)pyridin-4-yl)-

G-5: X =N hoic CH
Hoat tinh sinh hoc

Viéc x4c dinh hoat tinh ERK ctia hop chét c6 cong thirc I 1a c6 thé duge thyc
hién theo cac phuong phép do truc tiép va gian tiép. Mot s& hop chit 1am vi du theo
séng ché duge thir nghiém vé kha ning e ché ERK cia ching (Vi du sinh hoc 1).
Khoéng hoat tinh lién két ERK nidm trong khoang tir duéi 1nM (nanomol) dén
khoang 10uM (micromol). Thir nghiém chirc ning trén co s& té bao (Vi du sinh hoc
2) duge p dung dé x4c dinh tac dong cta cac chit & ché ERK ddi véi mue do tin

hiéu tiép sau theo thir nghiém vé mirc d6 phosphoryl héa POORSK.

Hoat tinh doc di véi té bao hogc kim ham t& bao cta cac hop chét lam vi du
¢6 cong thire I dugce do bang cach thiét 1ap dong té bao cuia dong vat ¢6 v ting sinh
ctia khdi u trong méi trudng nudi cdy té bao, bd sung hop chét c¢6 cong thic I vao,
nudi cy cac té bao trong thdi gian tr 6 gid dén 5 ngay; va do stc séng ctia té bao
(Vi du sinh hoc 2). Céc thir nghi€m in vifro trén co s& té bao dugc ap dung dé do

sttc séng, tic 1a mirc do ting sinh (ICso), mirc d6 doc ddi voi té bao (ECso).

Liéu va cach dung
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Séang ché @& xudt dugc phidm hodc thube chira hop chét theo sang ché va it
nhéit mot chit mang, chét pha lodng hodc ta dugc tro dé chita bénh, ciing nhu cac
phuong phép st dung hop chét theo sang ché dé bao ché dugc phdm va thube nay.
Theo mdt vi du, hop chét ¢ cong thire I voi db tinh khiét mong mudn c6 thé duoc
bao ché bang cach trén v6i chit mang chip nhin duoc v& mit sinh Iy, tirc 13 chit
mang ma khong doc dbi v&i ca thé nhan ¢ lidu luong va n6ng d6 duoc sur dung
thanh dang lidu & nhiét d6 méi truong xung quanh va dd pH thich hop. D6 pH clia
dang bao ché phu thuéc chi yéu vao viée sir dung cu thé va ndng db ctia hop chét,
nhung thudng ndm trong khoang tir 3 dén 8. Theo mdt vi dy, hop chét c6 cong thirc
I duge bao ché trong dung dich dém axetat, & d6 pH 5. Theo phuong 4n khéc, céc
hop chét c6 cong thie I 14 v6 tring. Hop chit nay ¢ thé duoc bao quan, vi du, &
dang dugc phdm rén hodc vo dinh hinh, & dang ché phdm da dugc sy kho & nhiét

d6 thap hodc & dang dung dich nuéc.

~ Céac duge phim duge bao ché, dinh lidu, va dugc ding theo céch phi hop véi
thyc tién y hoc an toan. Céc yéu t6 dé xem xét trong tinh hudng nay bao gdm 16
loan bénh 1y cu thé dwgc diéu tri, mirc d6 ning ctia rbi loan bénh ly, bénh nhén cy
thé duoc didu tri, tinh trang 14m sang cla ting bénh nhén, nguyén nhén cta roi loan
bénh 1y d6, vi tri phan phdi tac nhan, phuong phép dung, lich ding, va cac yéu tb
khac ma nguéi c¢6 hidu biét trung binh trong linh vue y hoc da biét. “Luong hitu
hiéu” ctia hgp chét duoc ding s& duoc kiém soat bai cac yéu t§ do, va 1a lugng t6i
thiéu can dé &c ché hoat tinh ciia ERK. Thong thudong, lwong néy c6 thé thap hon

luong gay doc dbi véi cac té bao binh thuong, hodc bénh nhan vé téng thé.

Duoc phdm (hodic dang bao ché) dé ding c6 thé dugc bao géi theo nhiéu
céch tiry theo phuong phép dwoc ap dung dé dung thudc nay. N6i chung, vat dé
phan phdi bao gdm vat chira c6 chira dugc phdm nay bén trong d6 & dang thich hop.
Vit chira thich hop dugc biét 13 bdi ngudi c6 hiéu biét trung binh v& linh vuc k¥
thuét nay va bao gdm céc vat liéu nhu chai (nhwa va thiy tinh), géi nho, bng thube
tiém, t4i nhya, hop tru kim loai, va céc loai tuong ty. Vat chira .néy cling co thé bao
gbm chi tiét chéng hang gia dé ngan ngira sy tiép can vo y véi thanh phin bén trong
vat chira. Ngoai ra, vat chira nay duéc dan nhin trén d6, nhan nay mo ta thémh phén

¢6 trong vét chira. Nhan nay c6 thé con bao gdm céac canh bao thich hop.
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Cac ché phim giai phong tir tir ¢6 thé dugc bao ché. Céc vi du thich hop vé
éhé pham giai phdng tir tir bao gdm céc nén ban thdm lam béng polyme ran ky nuéc
chira hop chét c6 cong thirc I, ma cac nén nay 13 & dang vat thé d3 dugc dinh hinh,
vi du mang mong, hodc vién vi nang. Cac vi du vé nén giai phéng tir tir bao gdm
ﬁblyeste, hydrogel (vi du, poly(2-hydroxyetyl-metacrylat), hodc rugu poly(vinylic)),
polylactit, copolyme ctia axit L-glutamic va gama-etyl-L-glutamat, etylen-vinyl
axetat khong phan huy, copolyme cua axit lactic-axit glycolic d& phan hity nhu
LUPRON DEPOT™ (vi ciu c6 thd dwoc ding dé tiém cdu thanh béi copolyme cua
axit lactic-axit gblycolic va leuprolit axetat), va axit poly-D-(-)-3-hydroxybutyric.

Lidu dé didu tri cho ngudi bénh ¢6 thé nim khoang tlr 0,1mg dén 1000mg
hop chéit c6 cong thirc 1. Liéu théng thuong co thé ndm trong khoang tir 1mg dén
300mg hop chat. Lidu luong ¢ thé duge ding mét 1dn mdi ngay (QD), hai lan méi
ngay (BID), hodc tan sudt nhidu hon, tiy theo cac dic tinh duge dong hoc va dugc
Iuc hoc, bao g(‘”)m muc do hép thu; phéan phéi, chuyén héa, va bai tiét cta horp chét
cu thé. Ngoai ra, cac yéu té v& doc tinh ¢6 thé anh huong dén lidu lugng va phac dd
dung. Khi dugc dung qua dudng miéng, vién tron, vién nang, hodc vién nén c6 thé
duoc nudt vao bung hing ngay hodc tdn sudt thdp hon trong khoang thdi gian da

dinh. Phéc dd nay c6 thé duoc lap lai trong nhiéu chu ky diéu tri.

Céc hop chét theo sang ché c6 thé duoc dung theo cach thich hop bat ky, bao
gdm qua duong miéng, ding tai chd (bao gém dit trong ma va duéi ludi), truc
trang, am dao, qua da, ngoai dudng ti€u hoéa, dudi da, trong khoang mang bung,
trong phdi, trong da, ndi tiy mac, ngoai mang cing va trong miii, va néu mudn didu
tri bénh cuc bd, ding trong vét thwong. Cach truyén ngoai dudng tidu héa bao gdm
tiém bép, qua dudng tinh mach, trong dong mach, trohg khoang mang bung, hodc
ding duéi da. '

Cac hop chit theo sang ché c6 thé dugc ding & dang thich hop bat ky dé
dﬁng, vi dy, vién nén, bot, vién nang, dung dich, thé phén tan, huyén phu, siro,
thudc xit, vién dit hdu mon, gel, nhil tuong, miéng dan qua da, v.v.. Céc duoc phém
nay c6 thé chira cac thanh phan thong thudng trong linh vyc bao ché dugc pham, vi
du, chit pha lodng, chét mang, chét diéu chinh d6 pH, chét 1am ngot, chét don, va
hoat chét khéc. |
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Ché phdm thong thuong dugc bao ché bing céch tron hop chit theo séng ché
va chit mang hodc t4 dugc. Chat mang va ta dugce thich hop la da biét dbi voi nguoi
c6 hiéu biét trung binh v& linh vuc k§ thudt ndy va dugc boc 16 mét cach chi tiét, vi
dy, trong tai liéu: Ansel, H. C., et al., Ansel’s Pharmaceutical Dosage Form and
Drugs. Philadelphia: Lippincott, Williams & Wilkins, 2004; Genﬁaro, Alfonso R.,
et al. Remington: Science and Practice of Pharmacy. Philadelphia: Lippincott,
Williams & Wilkins, 2000; va Rowe, R. C., Handbook of Phamaéeutical
Excipients, Chicago, Pharmaceutical Press, 2005. Cac ché phdm c6 thé con bao gdm
mdt hodc nhiéu dung dich dém, chét 1am dn dinh, chit hoat dong bé mat, chit thim
u6t, chit 1am tron, chét nhii héa, chét tao huyén phi, chat bao quan, chét chdng oxy
héa, chét tao duc, chét gay truot, chét hd trg xir 1y, chét tao mau, chit 1am ngot, chét
tao mui thom, chét tao vi, chét pha lodng va chét phu gia da biét khac dé tao ra
thubc & dang trinh bay vira mét (tirc 1a hop chit theo sang ché hodc dugc phim chira

chiing) hoiic h3 tro trong viéc bao ché dugc phim (tic 12 thudc).

Pé dung qua dudng miéng, vién nén chira nhiéu loai t4 duge, nhu axit xitric
c6 thé dugc st dung ciing véi nhiéu loai cht gy ri nhu tinh bdt, axit alginic va cac
silicat phttc nhit dinh va véi cac chit két dinh nhu sucroza, gelatin va acaxia. Ngoai
ra, cac chat 1am tron nhu magie stearat, natri lauryl sulfat va b(f)f tal thuong 1a hitu
ich dé nén vién. Cac dugc phém ran thudc loai twong tu con ¢b thé dugc ding &
dang vién nang gelatin nap dy mém va cimg. Do d9, cac nguyén liéu duoc wu tién,
bao gdm lactoza hoic dudng sita va polyetylen glycol cé phan tir lugng céo. Khi
mong mudn ding qua dudng miéng huyén phi nuée hogc cdn ngot thi hoat chit c6
trong d6 co thé duogc két hop véi nhiéu loai chét tao ngot hoic chét tao vi, chét tao
mau hodc thudc nhudm va, néu mudn, chit nhii hoa hodc chét tao huyén phu, cung
v6i chét pha lodng nhu nuéc, etanol, propylen glycol, glyxerin, hodc hén hop cla

chung.

Vi du vé dang lidu qua dudng miéng thich hop 1a vién nén chira khoang
25mg, 50mg, 100mg, 250mg hodc 500mg hop chét theo sang ché da dugc tron voi
khoang 90mg dén 30mg lactoza khan, khodng tir 5mg dén 40mg natri
croscarmeloza, khoang tir 5mg dén 30mg polyvinylpyrolidon (PVP) KSO, va
khoang tir 1mg dén 10mg magie stearat. Trudc tién, cac thanh phén bdt dugc tron

v6i nhau va sau do tron véi dung dich chira PVP. Dugc phém thu duoc 6 thé duoc
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séy khd, duoc tao hat, dugce tron véi magie stearat va duge nén thanh dang vién nén
bang céch sir dung thiét b thong thudng. Vi du vé ché pham sol khi ¢6 thé dugce bao
ché bing cach hoa tan, vi du, tir Smg dén 400mg hop chit theo sang ché trong dung
dich dém thich hop, vi dy, dung dich dém phosphat, bb sung chit diéu chinh truong
luc vao, vi du mudi nhu natri clorua, néu mudn. Dung dich nay cé thé duoc loc, vi
du, bing cach sit dung bé loc ¢6 kich thude 0,2 micron, dé loai bo tap chét va thanh

phén tap nhiém.

- Theo mdt phuong an, dugc phim con chira it nhit mdt téc nhan chdng ting

sinh b sung.

Do do, theo mot phuong an thuc hién, sang ché d& xuét dugc phém chira hop
chét c6 cong thire I, hodc chét ddng phén 1ap thé, chét hd bién hodc mudi duge dung
ctia nd. Phuong 4n thuc hi¢n khac bao gdm dugc phim chira hop chit ¢6 cong thirc
I, hodc chit ddng phan lap thé, chét hd bién hoic mudi dugc dung ctia nd, cling véi

chit mang hoic ta dugc dugc dung.

Do d6, sang ché con d& xuat cac duge phim dung trong thu y chira it nhét
mdt hoat chit nhu néu trén ciing v6i chit mang thd y. Céc chét mang thu y 13 c4c
chét lidu hitu ich nhim muyc dich ding dugc phdm nay va c6 thé 1a chit lidu ran,
long hodc khi ma theo cach khéc la tro hodc duoc chép nhén trong linh vuc thi y va
1a twong thich v&i hoat chit. Cac duge pham ding trong tht y nay c6 thé duoc dung

ngoai dudng tiéu hda, qua duwong miéng hodc theo dudng mong mubn bét ky khac.
Phép diéu tri két hop

Hop chét c¢6 cong thic I ¢6 thé duge sit dung riéng r& hodc két hop vé6i chat
tri lidu khac dé didu tri bénh hoic rdi loan bénh ly dugc boc 16 trong ban md ta nay,
nhu rdi loan siéu ting sinh (vi dy, bénh ung thu). Theo cac phuong 4n nhit dinh,
hop chét c6 cong thire I duge két hop & dang duge phim két hop, hoic phac dd lidu
dung nhu phép didu tri két hop, v6i hop chét thir hai ma c6 cac ddc tinh chéng siéu
ting sinh hodc 1a hitu ich dé diéu tri r6i loan siéu tang sinh (vi dy, bénh ung thu).
Tét hon néu hop chit thtr hai ctia dugc phdm két hop hodc phic 6 lidu ding c6
hoélt tinh bd trg cho hop chét ¢6 cong thic I sao cho ching khong tic dong bat loi
dén nhau. Phép didu tri két hop co thé tao ra "tinh hi€p ddng" va c6 tinh "hiép
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ddng", tirc 1 tac dung dat duge khi cic hoat chét nay duoc sir dung cling nhau 1a

manh hon tdng cac hidu qua dat dwoc khi ding cic hop chit mot cach riéng ré.

Phép didu tri két hop c6 thé duoc ding 1am phac db ddng thi hodc lién tiép.
Khi duge dung lién tiép, viéc két hop c6 thé dwgc ding trong hai hodc nhiéu lan
diing. Viéc ding két hop bao gdm viéc dung dong thdi, bing cach sir dung céc ché
phim riéng r& hodc mdt duge phém, va céch dung lién tiép theo trinh tw bit ky trong
hai trinh tu ndy, trong d6 t6t hon néu ¢ khoang thoi gian ma trong d6 cé hai (hodc

tAt c) cac hoat chit ddng thoi thé hién cac hoat tinh sinh hoc cta ching.

Lidu luong thich hop dbi véi tac nhén bit ky trong s céc tac nhan dugc
ding ddng thoi néu trén 1a cac lidu hién duoc sir dung va c6 thé duoc gidm nho tac
dong két hop (tinh hi¢p déng) ctia tac nhan mai dugce x4c dinh va cac tac nhéan hoa

tri liéu khac hoac cac cach di€u tri khac. »

Do d6, cac phép diéu tri két hop theo sang ché bao gdm viéc dung it nhat mot
hop chét c6 cdng thitc I, hogic chit ddng phén 14p thé, chit ddng phan di hinh, chat
hd bién, hoic mudi duoe dung va viée str dung it nhéit mot phuong phap didu tri
bénh ung thu khac. Luong cta (cac) hop chét c6 cong thic I ndy va cic tac nhin
héa tri liéu hoat dugc va khoang thoi giah tuong d6i cua viée dung s& dugc chon dé

dat duoc hidu qua didu tri bénh két hgp mong mubdn.
Vat phim

Theo mot phuong 4n khac, sang ché d& xuit vat phém, hoac "kit", chira cac
nguyén liéu hitu ich dung dé diéu tri cac bénh va cac rdi loan bénh 1y néu trén. Theo
mdt phuong an, kit nay gdm vit chita ma chira hop chit c6 cong thire I, hodc chét
ddng phan 1ap thé, chét hd bién, hoic mubi duge dung ctia né. Kit nay c6 thé con
bao gém nhan hodc vit cai xen 1én gdi hodc két hop v6i vét chira. Thudt ngit "vat
cai xen 1én g6i" dugc ding dé chi cac huéng dan thudong dugc két hop vao géi
thubc thanh phdm thuong mai, ma chia thong tin vé& chi dinh, c4ch dung, liéu
luong, duong dung, chéng chi dinh va/hodc canh bao lién quan dén viéc st dung
céc thube thanh phém nay. Vat chira thich hgp bao g@)m, vi duy, binh, lo, bom ti€m,
gdbi vi thude, v.v.. Vat chira nay cé thé duoc tao ra tir nhiéu loai chét liéu nhu thiy
tinh hodc chit déo. V4t chira nay c6 thé giit hop chit c6 cong thie I hodc ché pham

chita né ma 13 hitu hiéu dé diéu tri tinh trang bénh 1y va c6 thé c6 cong ti€p cén v
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tring (vi dy, vat chira nay c6 thé 1a ti hodc lo dung dung dich @8 ding qua duong
finh mach c6 niit c6 thé xuyén qua duge bing kim tiém dudi da). ft nhit mot hoat
chét trong duge phim nay 1 hop chit ¢6 cong thirc L. Theo céch khéc, hodc ngoai
ra, vit phim c6 thé con bao gdm vat chira thir hai chira chét pha lodng dung cho
dugc phdm, nhu nudc kim him vi khudn dé tiém (BWFI), nuéc mudi dém
phosphat, dung dich Ringer va dung dich dextroza. Vat phim c6 thé con bao gbm
céc chit 1iéu mong mudn khac theo quan diém thuong mai va quan diém ctia nguoi
stt dung, bao gdm dung dich dém, chat pha lodng, bd loc, kim tiém, va bom tiém
khéc.

Theo mot phuong 4n khéc, kit 14 thich hop dé phan phdi hop chat cé cong
thirc I & dang chéit rdn qua duong miéng, nhu vién nén hodc vién nang. Kit nay c6
thé bao gdm nhidu lidu luong don vi. Mot vi du v& kit ndy 1a "géi vi thude". Céc goi
vi thudc 1 d3 biét trong nganh cong nghiép bao géi va dugce &p dung rong rai dé bao

g6i duoc phdm & dang lidu don vi.

Theo mét phuong én, kit ¢6 thé bao gdm (a) vét chira thir nht c6 hop cht c6
cong thie I chira trong do; va tuy y (b) vat chira thir hai c6 duoc phim thtr hai chtra
trong d6, trong d6 dugc phm thir hai chtra hop chét thi hai ¢6 hoat tinh chong siéu
ting sinh. Theo cach khac, hodc ngoai ra, kit nay éé thé con bao gdm vit chira thir
ba chita dung dich dém dugc dung, nhu nuéc kim him vi khudn dé tiém (BWFI),
nude mudi dém phosphat, dung dich Ringer va dung dich dextroza. N6 ¢6 thé con
bao gdm cac chit liéu mong mudn khéc theo quan diém thuong mai va quan diém
clia ngudi ding, bao gdbm dung dich dém, chit pha lodng, bd loc, kim tiém, va bom
tiém khéc.

Cac vi du dudi ddy thé hién cach didu ché va danh gi4 sinh hoc céc hop chét
trong pham vi clia sang ché. Céc vi du ndy va céc cach didu ché dudi day duogc boc
16 d& cho phép ngudi c6 hiéu biét trung binh v linh vyc k¥ thut ny hiéu rd hon va
thu:c hién sang ché. Ching s& khong nhim gidi han pham vi clia sdng ché, ma chi
minh hoa va thé hién séang ché. Cac vi du tham chiéu ma tiép ndi cac quy trinh minh
hoa didu ché cac amin cin thiét d& hop thanh céc chét e ché ERK dugc bao ham

trong sang ché.
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Céc quy trinh phuong phap séc ky dudi ddy dugc ap dung dé phéan giai cac
hdn hop triét quang. Sic ky phan tich dwoc thuc hién trén UPC2 SFC (Séc ky long
siéu t61 han) do Waters Inc. cung cip. Nong d6 mau thuong 13 khoang 0,2mg/ml va
cac miu 2pl dugc nap vao cdt ChiralPak AS-H 5 micron (2,1 x 50mm) do Ch1ral
Technologles Inc. cung cdp. MAu nay dugc rira giai bing COz/MeOH (chu’a dung
dich nuéc NH3 0,1%) theo gradien (5% dén 60% MeOH trong thoi gian 2 pht) véi
Iwu tdc 4ml/phit. Nhiét 4o ctia cot duge duy tri & 40°C va 4p suét nguoc 13 120Bar
(12Mpa). Cac dinh dugc phét hién b.%mg bd do tia diot UV va dugc xac dinh tinh
chét béng Single Quad Mass Spec. Detector (SQD).

SCF didu ché duoc thuc hién bing Thar 350 SFC do Waters Inc. cung cip.
Ndng d6 miu thudng 13 khoang 30mg/ml trong MeOH va c4c miu 1500ul duge nap
vao ChiralPak AS-H 5 micron (30 x 250mm) do Chiral Technologies Inc. cung cap.
MAu nay duoc rira giai bing dung méi rira giai ddng dung méi chira 70% CO; va
30% MeOH (chira dung dich nuéc NH; 0,1%) gradien luu tde = 150ml/pht. Nhiét
dd cot dugce duy tri & 20°C va ap sut ngugc la 100Bar (10Mpa). Cac dinh dugc
phét hién bing bo do UV & 240nm. | |

Vi du thye hién sing ché
Vi du tham chiéu 1

4-(2-flo-6-hydrazino-4-pyridyl-N-(2-metylpyrazol-3-yl)pyridin-2-amin

Me Me
Me
I = < >V \B/o

Z

F”™ "N™ °F  (IrMeO(COD))2 S
1,10-Phenanthrolin I
t-BuOMe/hbi luw/qua dém F N/ F
Budc 1
Br Hy ' NI S
- Me Buch Bude 3 ) F
Qg 0070
y/ N>
N7 s-Bu Me\N AN N
F
N
H
Budc 4 I N
» HNT NP DAL
Me\N' \7 Z N
\
N= F
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Buéc 1: Bis(pinacolato)dibo (250g, 0,984mol), bis(1,5-xyclooctadien)di-p-
metoxydiiridi (I) (5,00g) va 1,10-phenanthrolin (5,00g) dugc bd sung vao hdn hop
gdm 2,6-diflopyridin (100g, 0,869mol) trong MTBE (1,0L). Hdn hop nay dugc
khudy & 70°C trong thoi gian 4 gid trong khi quyén khi nito. Hon hop nay dugc lam
bay hoi tao ra chét rin mau ndu ma duoc hoa tan trong ete dau mo, duogc loc va
dung mdi bay hoi. San phim thé ma dugc tinh ché theo phuong phép sdc ky SiO
rira giai béng ete ddu mo tao ra 2,6-diﬂo-4-(4,4,5,5-tetrametyl;1,3,2-dioxaborolan-
2-yD)pyridin (80,0g, 38,3%) ¢ dang rin mau tring. '"H NMR: CDCl3 400MHz: &
7,09 (s, 2H), 1,28 (s, 12H).

Budc 2: Dung dich chira 4-bromo-2-flopyridin (210g, 1,2mol), 1-metyl-1H-
pyrazol-5-ylamin (140g, 1,44mol) va natri fert-butoxit (230g, 2,4mol) trong DMSO
(4L) duoc nang nhiét d6 dén 125°C qua dém. Ding hdn hop phan (g nay bing
nuée va chiét bing EtOAc. Cac 16p hitu co két hop dugc 1am khd (Naz2S0s), loc va
¢ trong chén khéng. San phim thd duge tinh ché theo phuong phép sic ky SiO»
rira giai bing gradien EtOAc/ete diu mo (san phim duoc rira giai bang 50%
EtOAc) tao ra 190g 4-bromo-N-(1-metyl-1H-pyrazol-5-yl)pyridin-2-amin & dang
rdn mau vang. '"H NMR CDCl3 400MHz; §7,90 (d, J=5,2 Hz, 1 H), 7,40-7,50 (m, 1
H), 6,87 (dd, J=5,2, 1,6 Hz, 1 H), 6,56 (d, J/=0,8 Hz, 1 H), 6,09 (d, /=1,6 Hz, 1 H),
3,61 - 3,77 (m, 3 H). |

Budc 3: Dung dich chita 4-bromo-N-(2-metylpyrazol-3-yl)pyridin-2-amin
(120g, 0,476mol), 2,6-diflo-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin
(1,5 duong lugng, 172g, 0,714mol), xezi cacbonat (310g, 0,952mol) va
(dppH)PA(IDCL2 (0,10 duong lugng, 172g, 0,0476mol) trong MeCN (1 lit) va nudce
(500ml) dugc loai bd khi. Hon hgp phan tmg nay duoc dun nong & 95°C‘trong thoi
gian 4 gid. Hon hop phéan Umg duoc loc qua xelit. San phém th6 dugc tinh ché theo
phwong phap sic ky SiO» ria gidi bing gradien MeOH/DCM (sén pham dugc ria
gidi bing 10% MeOH) tao ra 74g 4-(2,6-diflo-4-pyridyl)-N-(2-metylpyrazol-3-
yl)pyridin-2-amin & dang rin mau vang). 'H NMR CDCl3 400MHz; 6 8,30 (d, J=5,2
Hz, 1 H), 7,54 (d, J=2,0 Hz, 1 H), 6,96 (dd, J=5,2, 2,0 Hz, 1 H), 6,66 (s, 1 H), 6,94
(s, 2 H), 6,63 (d, J=0,8 Hz, 1 H), 6,20 (d, /=2 Hz, 1 H), 3,79 (s, 3 H).
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Buéc 4: Hydrazin (0,196ml, 197,7mg, dung dich nuéc 65%) dugc bd sung
vao dung dich chira 4-(2,6-diflo-4-pyridyl)-N-(2-metylpyrazol-3-yl)pyridin-2-amin
(640mg, 2,228mmol) trong EtOH (2700mg, 3,4ml, 58mmol). Hdn hop phan tng
ndy dugc dun néng & 70°C trong thoi gian 6 gio. Chét két tha ctia phan tng dugc
loc tao ra 468mg 4-(2-flo-6-hydrazino-4-pyridyl-N-(2-metylpyrazol-3-yl)pyridin-2-

amin duoc st dung ma khong cAn tinh ché thém.
Vi du tham chiéu 2

4-(2-flo-6-hydrazinylpyridin-4-y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-
amin
B(OH)2

H2N

/j\ Buoc 1 Cl Budc 2

ME\N \ /N

Buorc3
'—_> R= NHNHZ

Phuong phap A

Bu6e 1: Lo dugc nap 2,4-diclopyrimidin (1,4 duwong lugng, 1312,6mg,
8,8106mmol), axit (2,6-diflo-4-pyridyl)boronic (1g, 6,29mmol), Pd(dppf)Clz (0,07
duong luwong, 325,60mg, 0,44053mmol), va Cs2CO3 (1,4 duong luong, 2870,7mg,
0,697ml, 8,81mmol) trong MeCN (14ml) va HO (6ml), duoc loai bod khi bang No,
bit kin va dun néng & 95°C trong thdi gian 3 gid. Dung dich nay dugc 1am ngudi,
pha lodng bing nuéc va chiét bing EtOAc (2 x 20ml). Céc chiét pham két hop dugc
1am kho (Na2SOs), loc va ¢b trén xelit. San phim duge tinh ché theo phuong phap
sic ky SiO2 (cot 24g ISCO) rira giai biang gradien EtOAc/heptan (0% dén 30%
EtOAc) tao ra 905mg 2-clo-4-(2,6-diﬂopyridin—4-yl)pyrirﬁidin & dang rén mau tring

duc.

Budc 2: Lo duoc nap 2-clo-4-(2,6-diflo-4-pyridyl)pyrimidin (905mg,
3,9763mmol), 2-metylpyrazol-3-amin (1,1 duong lugng, 424,8mg, 4,3739mmol),
Cs2CO;3 (1,5 duong luong, 1943,4mg, 5,9644mmol), Xantphos (0,20 duong lugng,
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460,16mg, 0,79525mmol), va Pdx(dba); (0,10 duwong Iluong, 364,12mg,
0,39763mmol) trong dioxan (12ml), dugc loai bo khi bﬁng N», duoc bit kin va dun
néng & °C trong thdi gian 2 gid. Thém tiép Pdx(dba)s (180mg) va Xantphos
(230mg) vao va tiép tuc 1am ndng trong thoi gian 2 gid. Dung dich ndy dugc loc
qua xelit, phan tach giftta nude (100ml) va EtOAc (2 x 50ml). Cac chiét pham hitu
co két hop duge lam kho (NaxSOs), loc, ¢ trén xelit. San phém thd dugc tinh ché
theo phuong phép séc ky SiOz (cot 24g ISCO) rira giai bang gradien EtOAc/heptan
(0% dén 50% EtOAc) tao ra 455mg 4-(2,6-diflo-4-pyridyl)-N-(2-metylpyrazol-3-yl-

Ypyrimidin-2-amin & dang rin mau vang dugc st dung ma khong can tinh ché thém.

Budce 3: Hydrazin (3,0 duong lugng, 0,123ml, 3,788mmol) dugc b6 sung nho
giot vao huyén phu chira 4-(2,6-diflo-4-pyridyl)-N-(2-metylpyrazol-3-yl)pyrimidin-
2-amin (455mg, 1,263mmol) trong EtOH (10ml). Hon hgp mau sim thu dugc dugce
dun néng & 70°C trong thoi gian 8 gid. Dung dich ndy duoc lam ngudi va c6 trong
chan khong. Chét rin tao ra duoc nghién cliing véi H20 va 1am khd tao ra 254mg 4-

(2-flo-6-hydrazinylpyridin-4-y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin.
Phuong phép B

Buéc 1: 2-Metylsulfanyl-1H-pyrimidin-6-on (143mg, 1,0058mmol) va 2-
metylpyrazol-3-amin (2,0 duong lugng, 2,0115mmol) la nguyén chét & 150°C trong
thoi gian 24 giod. Phdn ndng chay duge hoa tan trong DCM va dugc nap vao cdt
Si0 (12g) rira giai bang gradien MeOH/DCM (0% dén 8% MeOH) tao ra 100mg
2-(2-metyl-2H-pyrazol-3-ylamino)-3H-pyrimidin-4-on.

Budc 2: Hdn hop gdm 2-[(2-metylpyrazol-3-yl)amino]-1H-pyrimidin-6-on
(1g, 5,2304mmol) va POCl3 (10ml, 106,2mmol) trong MeCN (10ml) dugc dun
nong trong binh hd cé bd ngung & 100°C trong thoi gian 2 gid. Hdn hop nay duoc
cb trong chan khong, cin dugc phén tach gitta EtOAc va dung dich nuéc NaHCO3
bdo hoa. Cac chiét phidm hitu co dugc rira bing nudc, nuéc mudi, lam khd
(MéSO4), loc va ¢d. Cin duoc tinh ché trén cot SiO2 (24g) rira gidi bing gradien
EtOAc/heptan (0% dén 50% EtOAc) tao ra 720mg (4-clo-pyrimidin-2-yl)-(2-metyl-
2H-pyrazol-3-yl)-amin. 'H NMR: CDCl; 400MHz; & 8,28 (d, J=5,2 Hz, 1 H), 7,48
(d, J=1,6 Hz, 1 H), 7,10 (brs, 1 H), 6,82 (d, J/=5,2 Hz, 1 H), 6,30 (d, J/=1,2 Hz, 1 H),
3,79 (s, 3 H).
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Bude 3: Lo duge nap axit (2,6-diflo-4-pyridyl)boronic (1,20 duong luong,
9,16mmol), 4—clo-N-(2-metylpyrazolf3-yl)pyrimidin-2-amin (1,60g, 7,63mmol),
(dppHPACl2 (0,08 duong lugng, 0,61 1mmol) va dung dich nuéc Cs2CO3 1M (1,50
duong lugng, 11,4mmol, 1,0mol/l) trong MeCN (22ml), dugc loai bo khi, bit kin va
dun néng & 95°C trong thoi gian 1,5 gid. Hon hop ndy duge phén tach gifta EtOAc
va Hy0. Lép hitu co duge tach, rira bing nuée mudi, 1am khd (MgSOs), loc va cd.
Cin 33 kho duoc nap vao cot chira 40g SiO; va rira gidi bang 0% dén 100% EtOAc
trong heptan tao ra 1,742g 4-(2,6-diflo-4-pyridyl)-N-(2-metylpyrazol-3-
yl)pyrimidin-2-amin. 'H NMR: CDCl; 400MHz; § 8,62 (d, J=5,6 Hz, 1 H), 755 (d,
J=1,6 Hz, 1 H), 7,43 (s, 2 H), 7,23 (d, J=5,6Hz, 1 H), 6,95 (brs, 1 H), 6,36 (d, J=2,0
Hz, 1 H), 3,84 (s, 3 H); LCMS: (M+H"): 289,0

Budc 4: Hydrazin (3,0 duong luong, 123,9mg, 0,123ml, 3,788mmol) dugc
bd sung nho giot vao huyén phui chita 4-(2,6-diflo-4-pyridyl)-N-(2-metylpyrazol-3-
yDpyrimidin-2-amin (455mg, 455mg, 1,263mmol) trong EtOH (10ml). HS_n hop
mau sdm thu duge dugc dun néng & 70°C trong thoi gian 8 gio. Hon hop phan tng
ndy duoc 1am ngudi, c6 trong chan khong va nghién cling véi nude. Chét ran dugc
gom bing cach loc, rira bang lugng nhé EtOH, lam kho tao ra 254mg 4-(2-flo-6-hy-
drazinylpyridin-4-yl)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin.

Vi du tham chiéu 3

Axit 3-((tert-butyldimetylsilyl)oxy)-2-((3-metylisoxazol-5-yl)metyl)propanoic

Me Me
—N —N
Q \ Y
Me (OEt), P X
N Clhomm ) owm
OHC’(Z,<N * o O Budc 1 7 Budc 2
o” O 0”0
N
Me—” ©O
Bude 3 — Budc 4
R - " R=0H
I; R = OTBDMS
R CO,H

Budc 1:  3-(triphenylphosphoranyliden)dihydrofuran-2(3H)-on  (9,8g,
28,4mmol, CASRN 34372-07-5) dugc bd sung vao dung dich khudy chua 4-
metylthiazol-2-carbaldehyt 1,8g, 14,2mmol) trong DCM (50ml). Hon hop nay duge
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khudy & khoang 26°C trong thoi gian 1 gio. Hon hgp phan tng nay duge ¢d va tinh
ché theo phuong phép séc ky SiO rira giai bing gradien ete ddu mo/EtOAc (5%
dén 13% EtOAc) tao ra (Z)-3-((4-metylthiazol-2-yl)metylen)dihydrofuran-2(3H)-on

(1,35g, hiéu sudt 50%) & dang rdn mau trang.

Buéc 2: Pd/C (10%, 100mg) duoc bd sung vao dung dich chira hop chét (Z)-
3-((4-mety1thiazol-2-yl)metylen)dihydrofurah—Z(3H)-on (1,35g, 6,9mmol) trong
MeOH (15ml). Hn hop nay dugc khudy trong khi quyén Hz (30 psi ~ 206,84kPa) &
nhiét dd khoang 26°C trong thoi gian 16 gid. Chét xtic tac duoc loc bo va dich loc
duge ¢ tao ra hop chét 3-((4-metylthiazol-2-yl)metyl)dihydrofuran-2(3H)-on (1,3g,

hiéu sut 95%) & dang diu mau hoi vang.

Vong lacton ¢6 thd dugc thuy phén trong céc diéu kién kiém va nhém
hydroxyl cta axit hydroxyl thu dugc co thé dugc silyl héa bang tert-butyldimetyl-

shlorosilan nhu dugc mo ta trong thir nghiém 1.

Vidul
(R)-4-(3-benzyl-3,4-dihydro-5-oxa-1,2,2a!-triazaaxenaphtylen-7-y1)-N-(1-metyl-
1H-pyrazol-5-yl)pyrimidin-2-amin (I-15)

N/

s D,

HN N (R) 115

N
Me—N"" CH,Ph
= 0

Axit 2-benzyl-3-((tert-butyldimetylsilyl)oxy)propanoic - tert-butyldimetylcl-
osilan (4,4g, 2,5 duong lugng, 28,5mmol) trong DCM (20ml) duoc bd sung nhd
giot vao hdn hop gdm axit 2-benzyl-3-hydroxy-propanoic (2,419g, 11,41mmol,
CASRN 6811-98-9) va imidazol (9,0g, 57,05mmol, 5,0 ducrrig lugng) trong DMF
(25ml) duge lam lanh dén nhiét @6 nim trong khoang tir 0°C dén 5°C. Hdn hop nay
duo¢ khudy trong 24 gid, cb trong chan khong va cin duge phan tach gitta nude va
Et,0. Cac chiét phAm hiru co duoc rira 14n luot bing nuée, dung dich nuéc axit
xitric 1%, nudce, 1am kho (Na2S0Os), loc va b trong chan khong tao ra 4,09g cén dau

duoc st dung trong quy trinh tiép theo ma khong cén tinh ché.
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Cin duoc bd sung vao hdn hop gdm K>COs (3,5g, 2,5 duong lugng,
25mmol) trong nude (50ml) va MeOH (100ml). Hén hop nay dugc khudy trong
thoi gian 24 gio, cd trong chan khong, pha lodng bing nude (120ml) va duge chiét
hai 1an bing Et;O. Céc chiét phdm hitu co dugc gan va dung dich nuée dugc axit
hoa dén d6 pH=4 bing axit xitric. Sau d6, hdn hgp nay duoc chiét bang Et;0, 16p
hitu co duge rira bing nudc, nudc mudi, lam khé (NazS04), loc va ¢d trong chan
khong tao ra 10,23g axit 2-benzyl-3-((fert-butyldimetylsilyl)oxy)propanoic. MS:
m/z 295.

Budc 5 (So dd A): HATU (224mg, 1,15 dwong luong, 0,5783mmol) dugc bd
sung timg phan vao hdn hop gdm 6-flo-4-[2-[(2-metylpyrazol-3-yl)amino]pyrim-
idin-4-yl]-1H-pyridin-2-on hydrazon (151mg, 0,5028mmol), axit 2-benzyl-3-[ters-
butyl(dimetyl)silylJoxy-propanoic (163mg, 1,10 dwong luong, 0,5531mmol) va
TEA (0,21ml, 3,0 dwong lugng, 1,508mmol) trong DMF (3ml). Hon hop nay dugc
khudy trong thoi gian 1 gio. Hon hop phan Umg nay duoc cd trong chan khdng, can
duoc phén tach gilta nude va EtOAc. Cac chiét phim hitu co duoc ria bang nudc,
dung dich nugc axit xitric 1%, dung dich nuéc NaHCO3, nude mubi, 1am khé
(MgS0Os4), loc va c6 trong chin khong tao ra 2-bénzy1-3-((tert—
butyldimetylsilyl)oxy)-N'-(6-flo-4-(2-((1-metyl-1H-pyrazol-5 Qy_l)amino)pyrimidin-
4;y1)pyridin-2(1H)-yliden)propanhydrazit (329mg, 96%) thd dugce st dung & budce
tiép theo ma khéng can tinh ché thém. MS: m/z 577.

Buéc 6 - Triphenylphosphin dibromua (460mg, 1,055mmol, 2,5 duong
lugng) duge bd sung vao hdn hop gdm 2-benzyl-3-((tert—butyldimetylsilyl)oxy)—N’-
(6-flo-4-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyrimidin-4-yl)pyridin-2(1H)-yliden)-
pfopanhydrazit (242mg, 0,42mmol) va DIPEA (0,46ml, 2,635mmol, 6,25 duong
luong) trong MeCN (6ml) va dung dich nay dugc dun néng & nhi€t do ndm trong
khoéng tir 60°C dén 80°C trong lo kin trong thoi gian 1 gid. Hbn hop nay dugc lam
ngudi dén nhiét do trong phong va sau dé duqé khudy bang nudc (anl) trong thoi
gian 20 phut. Hn hop ndy dugc c¢6 dén thé tich nhd va phén tach gifta nuéc va
EtOAc. Céc chiét phim hiru co duge ria l4n luot bing dung dich nudc axit xitric
1%, nude, nude mudi, sau d6 duge 1am kho (Na2S0s), loc va ¢ trong chﬁn khong.
Can dugce tinh ché trén cot 12g SiO; rira giai bing gradien EtOAc/heptan (0% dén
100% EtOAc) tao ra 212mg (90%) 4-(3-(1-((fert-butyldimetylsilyl)oxy)-3-
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phenylpropan-2-yl)-5-flo-[1,2,4]triazolo[4,3-a]pyridin-7-yl)-N-(1-metyl-1H-
pyrazol-5-yl)pyrimidin-2-amin. MS: m/z 559.

Budc 7: BF3Et20 (0,18ml, 1,43mmol, 8,0 duong lugng) dugc bé‘ sung vao
dung dich chita 4-(3-(1-((tert-butyldimetylsilyl)oxy)-3-phenylpropan-2-yl)-5-flo-
[1,2,4]triazolo[4,3-a]pyridin-7-y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin
(100mg, 0,18mmol) trong DCM (6ml). Hon hop nay duge khudy trong thoi gian 4
gid, cd trong chan khong va can dugc phan tach gifta dung dich nuéc NaHCOs va
EtOAc. Céc chiét phidm hiru co duge rira bing nude mubi, lam kho (Na2S04), loc va
¢b trong chan khong. Cin duoc nghién cting v6i hdn hop hexan/Et,0 (theo ty 18
2:1) va loc tao ra 64mg (80%) 2-(5-flo-7-(2-((1-metyl-1H-pyrazol-5-yi)amino)pyri-
midin-4-y1)-[1,2,4]triazolo[4,3-a]pyridin-3-yl)-3-phenylpropan-1-ol. MS: m/z 445.

Budc 8: Phuong phdp A: Natri hydrua (288mg, 7,2mmol, 20 duong luong,
thé phén tan 60% trong diu khoang) duoc bd sung timg phin vao dung dich chira 2-
(5-flo-7-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyrimidin-4-yl)-[1,2,4]triazolo[4,3-a]-
pyridin-3-yl)-3-phenylpropan-1-ol (160mg, 0,36mmol) trong THF (20ml). Hén hop
nay dugc khudy trong thoi gian 20 phut & nhiét do trong- phc‘mg va sau d6 duoc lam
nong trong lo kin & nhiét do 85°C trong thoi gian 2 gid. Hdn hop niy dugc lam
ngudi dén nhiét do trong phong, dimg bing dung dich nuée NH4Cl béo hoa va chiét
bing MeTHF. Céc chiét phdm hitu co duge rira bang nuéc, nudc mudi, lam kho
(MgSO0s4), loc va ¢b trong chin khong. Cén dugc tinh ché trén cot 12g SiO, rira giai
bing gradien MeOH/DCM (0% dén 8% MeOH) tao ra 40mg (26%) 4-(3-benzyl-
3,4-dihydro-5-oxa-1,2,2al-triazaaxenaphtylen-7-yl)-N-(1-metyl-1 H-pyrazol—S-
yDpyrimidin-2-amin triét quang (¢6 cong thirc I-17). |

Buéc 8: Phuong phap B: Natri bis-(trimetylsilyl)amit trong THF (1M,
0,1 1ml, 0,1 1mmol) dugc bd sung mot 14n vao dung dich da duoc khqu manh chira
2-(5-flo-7-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyrimidin-4-yl)-[1 ,2,4]triazolo[4,3-
a]pyridin-3-y1)-3-phenylpropan-1-ol (22mg, 0,05mmol) trong DMF (1,0ml) ¢ 80°C.
Ngay sau khi bb sung, dung hdn hop nay bang dung dich nudc KHSO4 5%, sau do
dwoc phan tach giita nuéc va EtOAc. Céc chiét phim hitu co dugc rira bing nudc,
nude mudi, 1am khé (MgSO4), loc va ¢ trong chan khong. San phim thé dugc tinh

ché trén cot chira 4g SiOs rira gidi bing gradien MeOH/DCM (0% dén 8% MeOH)
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tao ra 9,3mg (44%) 4-(3-benzyl-3,4-dihydro-5-oxa-1,2,2a'-triazaaxenaphtylen-7-
y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin tri¢t quang. MS: m/z 425.

40mg hdn hop triét quang dugc phén giai theo phuong phap sdc ky SFC trén
nén khong ddi ximg.

(R)-4-(3-benzyl-3,4-dihydro-5-oxa-1,2,2al-triazaaxenaphtylen-7-yl)-N-(1-m-
etyl-1H-pyrazol-5-yl)pyrimidin-2-amin ((R)-I-15: 8,3mg. 'H NMR (400MHz,
DMSO0-d6) & 9,54 (s, 1H), 8,59 (d, J= 5,2 Hz, 1H), 8,17 (d, J= 1,1 Hz, 1H), 7,63-
7,58 (m, 1H), 7,40 (d, J=1,9 Hz, 1H), 7,33-7,30 (m, 4H), 7,27 — 7,21 (m, 1H), 6,95
(d, J = 1,1 Hz, 1H), 6,29 (d, J = 2,0 Hz, 1H), 4,56 (dd, J = 11,0, 4,4 Hz, iH), 4,42
(dd, J= 11,0, 6,2 Hz, 1H), 4,08 — 3,99 (m, 1H), 3,71 (s, 3H), 3,35 (dd, J=14,0, 6,1
Hz, 1H), 3,03 (dd, J = 14,0, 8,3 Hz, 1H); MS: m/z 425; va,

(S)-4-(3-benzyl-3,4-dihydro-5-oxa-1,2,2a!-triazaaxenaphtylen-7-yl)-N-(1-m-
etyl-1H-pyrazol-5-yl)pyrimidin-2-amin  ((S)-I-15): 8,7mg 'H NMR - (400MHz,
DMSO0-d6) & 9,54 (s, 1H), 8,59 (d, J=5,2 Hz, 1H), 8,17 (d, J= 1,2 Hz, 1H), 7,66 —
7,60 (m, 1H), 7,40 (d, J = 1,9 Hz, 1H), 7,35-7,30 (m, 4H), 7,28 — 7,22 (m, 1H), 6,95
(d, J=1,1 Hz, 1H), 6,29 (d, J =1,9 Hz, 1H), 4,56 (dd, J = 11,0, 4,5 Hz, 1H), 4,42
(dd, J= 11,0, 6,1 Hz, 1H), 4,07 — 3,99 (m, 1H), 3,71 (s,3H), 3,35 (dd, J = 14,1, 6,2
Hz, 1H), 3,03 (dd, J = 14,0, 8,3 Hz, 1H); MS: m/z 425.

4-(3-benzyl-3,4-dihydro-5-oxa-1,2,2a!-triazaaxenaphtylen-7-yl)-N-(1-metyl-
1H-pyrazol-5-yl)pyridin-2-amin (I-38) c6 thd dugc didu ché theo cach tuong ty, chi
khéc & budc 5 1a (6'-flo-2'-hydrazino-[4,4']bipyridinyl-2-yl)-(2-metyl-2H-pyrazol-3-
yl)-amin thay cho [4-(2-flo-6-hydrazino-pyridin-4-yl)-pyrimidin-2-yl]-(2-metyl-2H-
pyrazol-3-yl)-amin.

4-(3-(4-clobenzyl)-3,4-dihydro-5-oxa-1,2,2a'-triazaaxenaphtylen-7-yl)-N-(1-
metyl-1H-pyrazol-5-yl)pyrimidin-2-amin (c6 cdng thirc I-41) c6 th8 duoc didu ché
theo. cach twong tu, chi khéac & bude 5 1a axit 3-(fert-butyl-dimetyl-silanyloxy)-2-(4-
clo-benzyl)-propionic thay cho axit 2-benzyl-3-[fert-butyl(dimetyD)silyljoxy-
propanoic.

4-(3-(4-flobenzyl)-3,4-dihydro-5-oxa-1,2,2a! -triazaaxenaphtylen-7-y1)-N-(1-
metyl-1H-pyrazol-5-yl)pyrimidin-2-amin (c6 cong thirc 1-44) co6 thé dugc didu ché
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theo cach tuong tu, chi khic & bude 5 1a axit 3-(tert-butyl-dimetyl-silanyloxy)-2-(4-
flo-benzyl)-propionic thay cho axit 2-benzyi-3-[fert-butyl(dimetyl)silyljoxy-

propanoic.

4-(3-(3-flo-4-metoxybenzyl)-3,4-dihydro-5-oxa-1,2,2a! -triazaaxenaphtylen-
7-yl)-N-(1-metyl-lH—pyrazol-5-y1)pyrimidin;2-amin (c6 cong thic 1-46) co thé
duge didu ché theo cach tuong tu, chi khac & bude 5 13 axit 3-(tert-butyl-dimetyl-
Silanyloxy)-2-(3-ﬂo-4-metoxy-benzyl)-propionic thay cho axit 2-benzyl-3-[tert-but-
yl(dimetyl)silyl]oxy-propanoic.

4-(3-(4-clobenzyl)-3,4-dihydro-5-oxa-1,2,2a! -triazaaxenaphtylen-7-yl)-N-(1-
metyl-1H-pyrazol-5-yl)pyridin-2-amin (c6 cong thirc 1-48) co thé &uqc diéu ché
theo cach tuong tu, chi khac & budce 5 1a axit 3-(tert-butyl-dimetyl-silanyloxy)-2-(4-
clo-benzyl)-propionic thay cho axit 2-benzyl-3-[fert-butyl(dimetyl)silyljoxy-
propanoic va (6'-flo-2'-hydrazino-[4,4"bipyridinyl-2-yl)-(2-metyl-2H-pyrazol-3-yl)-
amin thay cho [4-(2-flo-6-hydrazino-pyridin-4-yl)-pyrimidin-2-yl}-(2-metyl-2H-
pyrazol-3-yl)-amin. |

4-(3-(3-flo-4-metoxybenzyl)-3,4-dihydro-5-oxa-1,2,2a! -triazaaxenaphtylen-
7-y1)-N-(1-metyl-1H-pyrazol-5-yl)pyridin-2-amin (c6 cong thirc 1-49) co6 thé duoc
didu ché theo cach twong tu, chi khic & budc 5 1a axit 3-(fert-butyl-dimetyl-
silanyloxy)-2-(3-flo-4-metoxy-benzyl)-propionic thay cho axit 2-benzy1—3-[tert—b1it—
yl(dimetyl)silylJoxy-propanoic va (6'-flo-2'-hydrazino-[4,4']bipyridinyl-2-yl)-(2-
metyl-2H-pyrazol-3-yl)-amin  thay cho  [4-(2-flo-6-hydrazino-pyridin-4-yl)-
pyrimidin-2-yl]-(2-metyl-2H-pyrazol-3-yl)-amin.

N-(1-metyl-1H-pyrazol-5-yl)-4-(3-(2-metylbutyl)-3,4-dihydro-5-oxa-1,2,2a!-
triazaaxenaphtylen-7-yl)pyrimidin-2-amin (c6 cong thirc 1-52) c6 thé dugc diéu ché
theo cach tuong tu, chi khic & budce 5 13 axit 2-(((fert-butyldimetylsilyl)oxy)metyl)-
4-metylhexanoic thay cho axit 2-benzyl-3-[fert-butyl(dimetyl)silyl] oky-propanoic.

4-(3-(4-clobenzyl)-3,4-dihydro-5-oxa-1,2,2a!-triazaaxenaphtylen-7-yl)-N-(1-
metyl-1H-pyrazol-5-yl)pyridin-2-amin (c6 cong thirc I-55) ¢6 thé dugc diéu ché
theo‘-;‘céch tuong tu, chi khac & budc 5 1a axit 3-(fert-butyl-dimetyl-silanyloxy) 2-(4-
clobenzyl)-propionic = thay cho axit 2-benzyl-3-[tert-butyl(dimetyl)silylJoxy-
propanoic va (6'-flo-2'-hydrazino-[4,4']bipyridinyl-2-yl)-(2-metyl-2H-pyrazol-3-yl)-
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amin thay cho [4-(2-flo-6-hydrazino-pyridin-4-yl)-pyrimidin-2-yl}-(2-metyl-2H-
pyrazol-3-yl)-amin.

4-(3-(3-metoxybenzyl)-3,4-dihydro-5-oxa-1,2,2al-triazaaxenaphtylen-7-yl)-N-
(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin (c6 cong thirc I-81) c6 thé duoc didu ché
theo cach tuong tu, chi khac & budc 5 13 axit 3-(tert-butyl-dimetyl-silanyloxy)-2-(3-
metoxybenzyl)-propionic thay cho axit 2-benzyl-3-[tert-butyl(dimetyl)silyljoxy-

propanoic.

4-(3-(3-clo-4-flobenzyl)-3,4-dihydro-5-oxa-1,2,2al-1-triazaaxenaphtylen-7-yl-
~ )-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin (c6 cong thirc I-82) c6 thé duoc didu
ché theo cach tuong tu, chi khic & bude 5 1a axit 3-(fert-butyl-dimetyl-silanyloxy)-2-
(3-clo-4-flobenzyl)-propionic thay cho axit 2-benzyl-3-[fert-butyl(dimetyl)silyl]oxy-

propanoic.

4-(3-(3-clo-4-flobenzyl)-3,4-dihydro-5-oxa-1,2,2a' -triazaaxenaphtylen-7-yl)-
N-(1-metyl-1H-pyrazol-5-yl)pyridin-2-amin (cé cong thic I-83) c6 thé dugc diéu
ché theo cach twong tu, chi khic & budc 5 1a axit 3-(fert-butyl-dimetyl-silanyloxy)-
2-(3-clo-4-flobenzyl)-propionic thay cho axit 2-benzyl-3-[tert-
butyl(dimetyl)silyl]oxy-propanoic va (6'-flo-2'-hydrazino-[4,4Tbipyridinyl-2-yD)-(2-
metyl-2H-pyrazol-3-yl)-amin  thay = cho  [4-(2-flo-6-hydrazino-pyridin-4-yl)-
pyrimidin-2-y1]-(2-metyl-2H-pyrazol-3-yl)-amin.

4-(3-(3-clobenzyl)-3,4-dihydro-5-oxa-1,2,2a!-triazaaxenaphtylen-7-yl)-N-(1-
metyl-1H-pyrazol-5-yl)pyrimidin-2-amin (c6 cong thirc 1-88) co thé dugc didu ché
theo cach tuong tu, chi khac & budce 5 1a axit 3-(fert-butyl-dimetyl-silanyloxy)-2-(3-
clo-benzyl)-propionic thay cho axit 3-(fert-butyl-dimetyl-silanyloxy)-2-phenyl-
prdpionic.

4-(3-xyclopropyl-3,4-dihydro-5-oxa-1,2,2a!-triazaaxenaphtylen-7-y1)-N-(1-
metyl-1H-pyrazol-5-yl)pyrimidin-2-amin (cé cdng thic 1-95) ¢6 thé duoc didu ché
theo cach tuong tu, chi khac & budc 5 1a axit 3-((tert-butyldimetylsilyl)oxy)-2-xycl-
opropylpropanbic duge thay thé bang axit 2-benzyl-3-[fert-butyl(dimetyl)silyl]oxy-

propanoic.
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4-(3-(3-clobenzyl)-3,4-dihydro-5-oxa-1,2,2a!-triazaaxenaphtylen-7-y1)-N-(1-
metyl-1H-pyrazol-5-yl)pyridin-2-amin (cé cong thirc 1-96) co thé dwoc didu ché
theo cach tuong ty, chi khac & budc 5 1a axit 3-(fert-butyl-dimetyl-silanyloxy)-2-(3-
clo-benzyl)-propionic thay cho axit 2-benzyl-3-[tert-butyl(dimetyl)silyl]oxy-
propanoic va (6'-flo-2'-hydrazino-[4,4'|bipyridinyl-2-yl)-(2-metyl-2H-pyrazol-3-yl)-
amin thay cho [4-(2-flo-6-hydrazino-pyridin-4-yl)-pyrimidin-2-yl]-(2-metyl-2H-
pyrazol-3-yl)-amin.

4-(3-(3-metoxybenzyl)-3,4-dihydro-5-oxa-1,2,2a! -triazaaxenaphtylen-7-y1)-
N-(1-metyl-1H-pyrazol-5-yl)pyridin-2-amin (c6 céng thic 1-97) c6 thé duoc diéu
ché theo cach twong tu, chi khéc & budc 5 1a axit 3-(tert-butyl-dimetyl-silanyloxy)-
2-(3-metoxybenzyl)-propionic thay cho axit 2-benzyl-3-[tert-
butyl(dimetyl)silyl]oxy-propanoic va (6'-flo-2'-hydrazino-[4,4']bipyridinyl-2-yl)-(2-
metyl-2H-pyrazol-3-yl)-amin  thay cho  [4-(2-flo-6-hydrazino-pyridin-4-yl)-
pyrimidin-2-yl]-(2-metyl-2H-pyrazol-3-yl)-amin.

N-(1-metyl-1H-pyrazol-5-yl)-4-(3-propyl-3,4-dihydro-5-oxa-1,2,2a!-triaza-
axenaphtylen-7-yl)pyrimidin-2-amin (c6 cong thirc I-101) c6 thé dugc diéu ché theo
cach tuwong tu, chi khac & budc 5 1a axit 2-(fert-butyl-dimetyl-silanyloxymetyl)-
pentanoic thay cho axit 2-benzyl-3-[tert-butyl(dimetyl)silylJoxy-propanoic.

Vidu?2

4-(3-(4-flobenzyl)-3,4-dihydro-5-oxa-1,2,2a' -triazaaxenaphtylen-7-yl)-N-(1-metyl-
1H-pyrazol-5-yl)pyrimidin-2-amin (c6 cong thirc I-44)

/
\N/
e~N

Budce 1: LiOH (106,36mg 4,44mmol) dugc bd sung vao dung dich chira
dimetyl 2-(4-flobenzyl)malonat (1g, 4,037mmol) trong THF (10ml) va nuéc (10ml)
va dung dich thu duge dugc khudy & nhiét d6 trong phong qua dém. Dung dich nay

duogc pha lodng bing nudc va rira bang EtOAc (30ml). Pha nudc duge axit hoa bang
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dung dich HCI 1N, chiét bing EtOAc (2 x 30ml). Céc chiét phdm két hop dugc lam
kho (Na2S0s), loc va cd trong chin khong tao ra 818mg (89,5%) monoeste & dang
dau trong duoc sir dung ma khong can tinh ché thém: MS m/z 226.

Budce 2: LiBHs trong THF (2M, 3,61ml, 7,23mmol) dugc bd sung nhé giot
vao dung dich 1am lanh bing nuéc d4 chira axit 2-[(4-flophenyl)metyl]-3-metoxy-3-
oxo-propanoic (818mg, 3,61mmol) trong IPA (10ml) trong khi quyén N> va dung
dich thu duoc dugc khudy & 0°C trong thdi gian 5 gid. Ding hén hop nay bing
céch bd sung nho giot dung dich HCl IN vao, va 1am mat (thoat khi!) cho dén khi
dung dich c6 tinh axit. Dung méi hitu co dugc loai bo trong chan khong. Can trong
nuée duge chiét bing EtOAc (3 x 30ml). Cac chiét phdm két hop duoc rira bang
nude mudi, 1am khé (MgSOs), loc, va cd trong chin khong, tao ra 740mg (100%)
axit 2-[(4-flophenyl)metyl]-3-hydroxy-propanoic ¢ dang gébm trong ma dugc dung
c6 tinh ché tiép: MS m/z 198.

Bu6c 3: Hon hop gdém axit 2-[(4-flophenyl)metyl]-3-hydroxy-propanoic
(748mg, 3,77mmol), tert-butyl-clo-dimetyl-silan (3,41g, 22,64mmol), va imidazol
(3,08g, 45,29mmol) trong DMF (10ml) duogc khudy & nhiét d9 trong phong qua
dém. H3n hop nay dwoc pha lodng bing nudc va chiét bang EtOAc (3 x 30ml). Céc
chiét phém két hop dugc lam khd (N a2S04), loc va cd trén xelit. San phém thé duoc
tinh ché theo phuong phap sic ky SiO» (cot 24g ISCO) rira giai b‘aﬁg gradien
EtOAc/heptan (0% dén 50% EtOAc) tao ra 516mg (43,7%) axit 2-[[tert-butyl(di-
metyl)silyl]Joxymetyl]-3-(4-flophenyl)propanoic & dang siro trong: MS m/z 312.

Viéc ngung tu axit 2-[[fert-butyl(dimetyl)silylJoxymetyl]-3-(4-flophenyl)-
propanoic va 6-flo-4-[2-[(2-metylpyrazol-3-yl)amino]pyrimidin-4-yl]-1H-pyridin-2-
on hydrazin (buéc 4) gian tiép qua HATU, viéc déng vong axyl hydrazin (budc 5)
giéri tiép qua PhsP-Br va viéc khtr silyl héa BF3-OEt; clia rugu (budce 6) duge thuc

hién theo budc 5, 6 va 7 cua Vidu 1.

i3 G
Z F
HNT NT NP ,N\N HNJ\N,’ % ,N‘N
/ —_ /)
Me~N- \7 AN Me~N)J\ XN F
\
N= o

OH
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Budc 7: DBU (0,45ml, 3,01mmol) dugc bd sung vao dung dich chura 2-[5-
flo-7-[2-[(2-metylpyrazol-3-yl)amino]pyrimidin-4-y1]-[1 ,2,4]tria2010 [4,3-a]pyridin-
3-yl]-3-(4-flophenyl)propan-1-ol (93mg, 0,20mmol) trong THF (20ml) va dung
dich thu dugce duge khudy & nhiét d6 trong phong trong thdi gian 15 phut, sau d6
dugc dun néng & 75°C trong thoi gian 4 gid. Thém tiép DBU (0,45ml) vao va dung
dich ndy duge dun néng & 65°C qua dém. Dung dich nay duoc c6 trén xelit. San
phém thd duge tinh ché theo phuong phap séc ky SiO, (c6t 12g ISCO) rira giai bing
gradien MeOH/DCM (0% dén 8% MeOH) tao ra 32,5mg (36,5%) hop chét ¢6 cong

thirc I-44 & dang rin mau vang.

San phim triét quang dwoc phan giai theo phuong phép sic ky SFC trén cot

khong ddi xtng tao ra:

(R)-4-(3-(4-flobenzyl)-3,4-dihydro-5-oxa-1,2,2a! -triazaaxenaphtylen-7-yl)-
N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin: '"H NMR (400MHz, DMSO-d6) 3
9,55 (s, 1H), 8,59 (d, ] = 5,2 Hz, 1H), 8,17 (d, J = 1,1 Hz, 1H), 7,63 (d, J = 5,3 Hz,
1H), 7,43 — 7,29 (m, 3H), 7,19 — 7,08 (m, 2H), 6,95 (d, ] = 1,2 Hz, 1H), 6,29 (d,J =
1,9 Hz, 1H), 4,58 (dd, J = 11,0, 4,4 Hz, 1H), 4,43 (dd, J = 11,0, 6,0 Hz, 1H), 4,08 —
3,97 (m, 1H), 3,71 (s, 3H), 3,36 — 3,21 (m, 1H), 3,05 (dd, J = 14,0, 7,9 Hz, 1H);
MS: m/z 442.

(S)-4-(3-(4-flobenzyl)-3,4-dihydro-5-oxa-1,2,2a!-triazaaxenaphtylen-7-yl)-N-
(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin: 'H NMR (400MHz, DMSO-d6) § 9,55
(s, 1H), 8,59 (d,J = 5,2 Hz, 1H), 8,17 (d, J = 1,1 Hz, 1H), 7,63 (d, J = 5,2 Hz, 1H),
7,43 — 7,29 (m, 3H), 7,19 — 7,08 (m, 2H), 6,95 (d, J = 1,2 Hz, 1H), 6,29 (d,J = 1,9
Hz, 1H), 4,58 (dd, J = 11,0, 4,4 Hz, 1H), 4,43 (dd, J = 11,0, 6,1 Hz, 1H), 4,08 — 3,97
(m, 1H), 3,71 (s, 3H), 3,36 — 3,25 (m, 1H), 3,05 (dd, J = 14,1, 7,9 Hz, 1H); MS: m/z
442,

. 4-(3-(4-metoxybenzyl)-3,4-dihydro-5-oxa-1 ,2,2al-triazaaxenaphtylen-7-yl)-
N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin (c6 cong thirc I-50) dugc diéu ché
theo cach twong tu chi khac 1a dimetyl 2-(4-metoxybenzyl)malonat thay cho dimetyl

2-(4-flobenzyl)malonat.

(R)-4-(3-(4-metoxybenzyl)-3,4-dihydro-5-oxa-1,2,2a'-triazaaxenaphtylen-7-
y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin: 'H NMR (400MHz, DMSO-d6)
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89,55 (s, 1H), 8,59 (d, T = 5,1 Hz, 1H), 8,17 (d, J = 1,2 Hz, 1H), 7,63 (d, ] = 5,2 Hz,
1H), 7,40 (d, T =1,9 Hz, 1H), 7,27 — 7,18 (m, 2H), 6,95 (d, J = 1,1 Hz, 1H), 6,92 —
6,84 (m, 2H), 6,29 (d, J = 1,9 Hz, 1H), 4,55 (dd, J = 11,0, 4,4 Hz, 1H), 4,40 (dd, J =
11,0, 6,1 Hz, 1H), 4,03 — 3,92 (m, 1H), 3,72 (d, J = 11,5 Hz, 6H), 3,34 — 3,23 (m,
1H), 2,97 (dd, J = 14,1, 8,4 Hz, 1H); MS: m/z 454.

(S)-4-(3-(4-metoxybenzyl)-3,4-dihydro-5-oxa-1 ,2,.2a1 -triazaaxenaphtylen-7-
y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin: '"H NMR (400MHz, DMSO-d6)
89,55 (s, 1H), 8,59 (d, T = 5,2 Hz, 1H), 8,17 (d, ] = 1,1 Hz, 1H), 7,63 (d, ] = 5,2 Hz,
1H), 7,40 (d, J = 1,9 Hz, 1H), 7,27 — 7,18 (m, 2H), 6,95 (d, J = 1,1 Hz, 1H), 6,92 —
6,84 (m, 2H), 6,29 (d, J = 1,9 Hz, 1H), 4,55 (dd, J = 11,0, 4,4 Hz, 1H), 4,40 (dd, J =
11,0, 6,1 Hz, 1H), 4,03 — 3,92 (m, 1H), 3,72 (d, J = 11,5 Hz, 6H), 3,35 - 3,23 (m,
1H), 2,97 (dd, J = 14,1, 8,4 Hz, 1H); MS: m/z 454.

4-(3-(3,4-diflobenzyl)-3,4-dihydro-5-oxa-1,2,2a!-triazaaxenaphtylen-7-yl)-
N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin (cé cdng thirc I-53) duogc diéu ché
theo cach tuong tu chi khéc 1a dimetyl 2-(3,4-diflobenzyl)malonat thay cho dimetyl
2-(4-flobenzyl)malonat.

(R)-4-(3-(3,4-diflobenzyl)-3,4-dihydro-5-oxa-1,2,2a! -triazaaxenaphtylen-7-yl-
)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin: 'H NMR (400MHz, DMSO-d6) &
9,55 (s, 1H), 8,59 (d, J = 5,2 Hz, 1H), 8,17 (d, J = 1,1 Hz, 1H), 7,64 (d, ] = 5,2 Hz,
1H), 7,49 — 7,30 (m, 3H), 7,18 — 7,11 (m, 1H), 6,97 (d, J = 1,2 Hz, 1H), 6,29 (d,J =
1,9 Hz, 1H), 4,61 (dd, J = 11,0, 4,4 Hz, 1H), 4,45 (dd, J = 11,0, 6,0 Hz, 1H), 4,12 -
4,00 (m, 1H), 3,71 (s, 3H), 3,27 (d, T = 7,4 Hz, 1H), 3,08 (dd, J = 14,1, 7,4 Hz, 1H);
MS: m/z 460.

(S)-4-(3-(3,4-diflobenzyl)-3,4-dihydro-5-oxa-1,2,2a! -triazaaxenaphtylen-7-
y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin: 'H NMR (400MHz, DMSO-d6)
89,55 (s, 1H), 8,59 (d, J = 5,2 Hz, 1H), 8,17 (d, ] = 1,2 Hz, 1H), 7,64 (d,J=5,2 Hz,
1H), 7,49 — 7,30 (m, 3H), 7,19 — 7,10 (m, 1H), 6,97 (d, J = 1,2 Hz, 1H), 6,29 (d, ] =
1,9 Hz, 1H), 4,61 (dd, J = 11,0, 4,4 Hz, 1H), 4,45 (dd, J = 11,0, 6,0 Hz, 1H), 4,12 —
4,00 (m, 1H), 3,71 (s, 3H), 3,27 (q, J = 13,4, 9,1 Hz, 3H), 3,08 (dd, J = 14,1, 7,4 Hz,
1H); MS: m/z 460. |
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4-(3-(3,4-diflobenzyl)-3,4-dihydro-5-oxa-1,2,2a! -triazaaxenaphtylen-7-yl)-
N-(1-metyl-1H-pyrazol-5-yl)pyridin-2-amin (c6 cong thirc I-54) dugc diéu ché theo
cach tuong tu, chi khac & bude 1 1a dimetyl 2-(4-flobenzyl)malonat dugc thay bang
dimetyl 2-(3,4-diflobenzyl)malonat va & budc 4 thi 6-flo-4-[2-[(2-metylpyrazol-3-y-
1)amino]pyrimidin-4-yl]-1H-pyridin-2-on hydrazin dugc thay bang 2'-flo-6'-
hydrazinyl-N-(1-metyl-1H-pyrazol-5-yl)-[4,4'-bipyridin]-2-amin.

(R)-4-(3-(3,4-diflobenzyl)-3,4-dihydro-5-oxa-1,2,2a!-triazaaxenaphtylen-7-
y1)-N-(1-metyl-1H-pyrazol-5-yl)pyridin-2-amin: 'H NMR (400MHz, DMSO-d6) &
9,55 (s, 1H), 8,59 (d, ] = 5,2 Hz, 1H), 8,17 (d, ] = 1,1 Hz, 1H), 7,64 (d, ] = 5,2 Hz,
1H), 7,49 — 7,30 (m, 3H), 7,18 — 7,11 (m, 1H), 6,97 (d, J = 1,2 Hz, 1H), 6,29 (d,J =
1,9 Hz, 1H), 4,61 (dd, J = 11,0, 4,4 Hz, 1H), 4,45 (dd, J = 11,0, 6,0 Hz, 1H), 4,12 —
4,00 (m, 1H), 3,71 (s, 3H), 3,27 (d, ] = 7,4 Hz, 1H), 3,08 (dd, J = 14,1, 7,4 Hz, 1H);
MS: m/z 459.

(S)-4-(3-(3,4-diflobenzyl)-3,4-dihydro-5-oxa-1,2,2a!-triazaaxenaphtylen-7-
y1)-N-(1-metyl-1H-pyrazol-5-yl)pyridin-2-amin: 'H NMR (400MHz, DMSO-d6) &
9,55 (s, 1H), 8,59 (d, J = 5,2 Hz, 1H), 8,17 (d, J = 1,2 Hz, 1H), 7,64 (d,J = 5,2 Hz,
1H), 7,49 — 7,30 (m, 3H), 7,19 — 7,10 (m, 1H), 6,97 (d, J = 1,2 Hz, 1H), 6,29 (d, ] =
1,9 Hz, 1H), 4,61 (dd, J = 11,0, 4,4 Hz, 1H), 4,45 (dd, J = 11,0, 6,0 Hz, 1H), 4,12 —
4,00 (m, 1H), 3,71 (s, 3H), 3,27 (q, J = 13,4, 9,1 Hz, 3H), 3,08 (dd, J = 14,1, 7,4 Hz,
1H); MS: m/z 459.

4-(3-(4-metoxybenzyl)-3,4-dihydro-5-oxa-1,2,2a!-triazaaxenaphtylen-7-yl)-
N-(1-metyl-1H-pyrazol-5-yl)pyridin-2-amin dugc diéu ché theo cich tuong tw, chi
khac & bude 1 1a dimetyl 2-(4-flobenzyl)malonat dugc thay bang dimetyl 2-(4-meto-
xybenzyl)malonat va & budc 4 thi  6-flo-4-[2-[(2-metylpyrazol-3-
yl)amino]pyrimidin-4-yl]-1H-pyridin-2-on hydrazin duoc thay bing 2'-flo-6-
hydrazinyl-N-(1-metyl-1H-pyrazol-5-yl)-[4,4'-bipyridin]-2-amin.

(R)-4-(3-(4-metoxybenzyl)-3,4-dihydro-5-oxa-1,2,2a!-triazaaxenaphtylen-7-
y1)-N-(1-metyl-1H-pyrazol-5-yl)pyridin-2-amin: 'H NMR (400MHz, DMSO-d6) &
8,87 (s, 1H), 8,21 (d, J = 5,3 Hz, 1H), 7,66 (d, J = 1,2 Hz, 1H), 7,35 (d, ] = 1,9 Hz,
1H), 7,26 — 7,13 (m, 3H), 7,09 — 7,03 (m, 1H), 6,93 — 6,84 (m, 2H), 6,59 (d,J = 1,2
Hz, 1H), 6,28 (d,J = 1,9- Hz, 1H), 4,55 (dd, J = 11,0, 4,4 Hz, 1H), 4,40 (dd, J = 11,0,
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6,2 Hz, 1H), 4,02 — 3,91 (m, 1H), 3,71 (d, J = 18,6 Hz, 6H), 3,35 — 3,22 (m, 1H),
2,97 (dd, T = 14,1, 8,4 Hz, 1H); MS: m/z 453.

(S)-4-(3-(4-metoxybenzyl)-3,4-dihydro-5-oxa-1,2,2a! -triazaaxenaphtylen-7-
y1)-N-(1-metyl-1H-pyrazol-5-yl)pyridin-2-amin: 'H NMR (400MHz, DMSO-d6) &
8,87 (s, 1H), 8,21 (d, I = 5,4 Hz, 1H), 7,66 (s, 1H), 7,35 (s, 1H), 7,23 (d, ] = 8,1 Hz,
2H), 7,17 (d, J = 5,3 Hz, 1H), 7,06 (s, 1H), 6,88 (d, J = 8,0 Hz, 2H), 6,59 (s, 1H),
6,28 (s, 1H), 4,54 (d, ] = 4,4 Hz, 1H), 4,40 (t, J = 5,4 Hz, 1H), 3,96 (s, 1H), 3,71 (d,
J=18,7 Hz, 6H), 3,01 — 2,93 (m, 1H); MS: m/z 453. '

Vidu3

4-(3-isobutyl-4,5-dihydro-3H-1,2,2a!,5-tetraazaaxenaphtylen-7-yl)-N-(1-metyl-1H-
pyrazol-5-yl)pyrimidin-2-amin (c6 cong thirc I-10)

N’\

HNPSN ¢ N’T‘N |
Me~N)§ \l
N= HN_~~CH,CHMe,

Bude 5 (So dd A): HATU (338mg, 0,88mmol) dugc bd sung vao hdn hop
gdm 6-ﬂ0—4-[2-[(2-mety1pyrazol-3—yl)amino]pyrimidin—4-yl]-1H-pyridin-2-on
hydrazon (218mg, 0,72mmol,), axit 2-isobutyl-3-(Boc-amino)propanoic (218mg,
0,88mmol) va TEA (0,36ml, 2,54mmol) trong DMF (6ml). Hon hop nay duge
khudy trong thoi gian 2 gi0, ¢6 trong chdn khong va can duoc phan tach gifta nude
va EtOAc. Céc chiét phém hitu co két hop duoc rira lan luot béng nude, dung dich
nude axit xitric 1%, dung dich nuéc NaHCO;3; bdo hoa, nuée, nude mudi, sau dé
duoc 1am khd (MgS0s), loc va ¢b trong chan khong. Can dugc tinh ché trén cot 12g
SiO; rira gidi bang gradien EtOAc/heptan (0% dén 90% EtOAc) tao ra 217mg
(52%) tert-butyl N-[2-[[(Z)-[6-flo-4-[2-[(2-metylpyrazol-3-yl)amino]pyrimidin-4-
yl]-1H-pyridin-2-yliden]amino]carbamoyl]-4-metyl-pentyl]carbamat. MS: m/z 577.

Bude 6: Hon hop gdm tert-butyl N-[2-[[(Z)-[6-flo-4-[2-[(2-metylpyrazol-3-
yl)amino]pyrimidin-4-yl]-1H-pyridin-2 -yliden]v amino]carbamoyl]-4-metyl-pentyl]-
carbamat (217mg, 0,38mmol), DIPEA (0,57ml, 3,26mmol) va Ph3P-Brz (611mg,
1,45mmol) trong MeCN (5ml) dugc dun néng trong lo kin & nhi¢t 46 80°C trong
thoi gian 30 phut. Hon hop nay dugc 1am ngudi dén nhiét do {rong phc‘)ng, duoc tron

-87-



26830

v6i nuée (5Sml) va khudy trong thoi gian 20 phut. Sau d6, hdn hop nay dugc phan
tach gitta EtOAc va nudc. Céc chiét phdm hitu co dugc rira bang dung dich nudc
NaHCO3 bdo hoa, dung dich nudc axit xitric 1%, nuée mubi, lém kh6 (Na2S0Os), loc
va ¢c6 trong chan khong. Can dugc tinh ché trén cot 12g SiO» rira giai béﬁg gradien
MeOH/DCM (0% dén 7% MeOH) tao ra 130mg (70%) tert-butyl (2-(5-flo-7-2-(1-
metyl-1H-pyrazol-5-yl)amino)pyrimidin-4-yl)-[1,2,4]triazolo[4,3-a]pyridin-3-y])-4-
metylpentyl)carbamat. MS: m/z 510.

Budc 7: HOn hop gdm tert-butyl N-[2-[5-flo-7-[2-[(2-metylpyrazol-3-yl)-
amino]pyrimidin-4-y1]-[1,2,4]triazolo[4,3-a]pyridin-3-y1]-4-metylpentyl]carbamat
(130mg, 0,26 mmol) trong TFA (3ml, 39,68mmol) va DCM (3ml) duoc khudy trong
thdi gian 1 gio. Hon hop nay duoc ¢ trong chan khong, can dugc nghién cling véi
Et20 va Et20 dugce gan. Cén ban ran chtta 4-(3-(1-amino-4-metylpentan-2-yl)-5-flo-[-
1,2,4]triazolo[4,3-a]pyridin-7-y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin bis-
trifloaxetat (1 68mg) duoc sir dung khong can tinh ché thém. MS: m/z‘ 410.

Bude 8: Hon hop gdm 4-(3-(1-amino-4-metylpentan-2-yl)-5-flo-[1,2,4]tria-
zolo[4,3-a]pyridin-7-yl)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin  bis-triflo-
axetat (168mg, 0,26mmol) trong pyridin (8ml) duoc dun néng & 110°C trong thoi
gian 30 phat. Hon hop nay dugc cd trong chin khong va cin két tinh lai tir hdn hop
EtOAc/MeOH tao ra 86mg (87%) 4-(3-isobutyl-4,5-dihydro-3H-1,2,2a1,5-
tetraazaaxenaphtylen-7-yl)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin triét
quang (c6 cong thire I-10). MS: m/z 390.

Hon hop triét quang dugc phén giai theo phuwong phéap sic ky khong a6i

Xung tao ra:
NI D NI D
HN’LN/ NN HNJ\N/ 2NN
N N N N
Me\N N Ph Me\N N ]/ ~ Ph
N= HN N= HN A"/
(S)1-10 (R)1-10

(S)-4-(3-isobutyl-4,5-dihydro-3H-1,2,2al,5-tetraazaaxenaphtylen-7-y1)-N-(1-
metyl-1H-pyrazol-5-yl)pyrimidin-2-amin (S)-1-10, 34mg. 'H NMR (400MHz,
DMSO-ds) 8 9,49 (s, 1H), 8,55 (d, J = 5,2 Hz, 1H), 7,83 (d, J = 2,1 Hz, 1H), 7,66
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(d, J=1,2 Hz, 1H), 7,48 (d, J = 5,3 Hz, 1H), 7,38 (d, J = 1,9 Hz, 1H), 6,53 (d, J =
1,2 Hz, 1H), 6,30 (d, J= 1,9 Hz, 1H), 3,71 (s, 3H), 3,62 (ddd, J = 11,8, 5,0, 2,4 Hz,
1H), 3,49 (dd, J="7,0, 5,0 Hz, 1H), 3,22 (ddd, J = 11,9, 6,7, 1,8 Hz, 1H), 1,95 (dq, J
— 13,4, 6,7 Hz, 1H), 1,81 (dt, J = 14,2, 7,2 Hz, 1H), 1,49 (dt, J = 13,6, 7,2 Hz, 1H),
1,02 (d, J = 6,5 Hz, 3H), 0,96 (d, J = 6,6 Hz, 3H). MS: m/z 390.

(R)-4-(3-isobutyl-4,5-dihydro-3H-1,2,2a!,5-tetraazaaxenaphtylen-7-y1)-N-(1-
metyl-1H-pyrazol-5-yl)pyrimidin-2-amin (R)-I-10: 34mg. MS: m/z 390.

N-(1-metyl-1H-pyrazol-5-yl)-4-(3-phenyl-4,5-dihydro-3H-1,2,24!,5-tetraaza-
axenaphtylen-7-yl)pyrimidin-2-amin (c6 céng thirc I-1) c6 thé dugc diéu ché theo
cach tuwong tu, chi khic & bude 5 1a axit (R,S)-2-isobutyl-3-(Boc-amino)propanoic
duoc thay bing axit 3-((tert-butoxycarbonyl)amino)-2-phenylpropanoic (CASRN
67098-56-0).

(R)-N-(1-metyl-1H-pyrazol-5-yl)-4-(3-phenyl-4,5-dihydro-3H-1,2,2a!,5-tetr-
aazaaxenaphtylen-7-yl)pyrimidin-2-amin ((R) I-1). 'H NMR (400MHz, DMSO-d6):
89,51 (s, 1H), 8,57 (d, J = 5,2 Hz, 1H), 7,99 (s, 1H), 7,74 (d, J = 1,2Hz, 1H), 7,52
(d, J= 5,3 Hz, 1H), 7,38 — 7,23 (m, 6H), 6,61 (d, J = 1,2 Hz, 1H), 6,31 (d, J=2,0
Hz, 1H), 4,84 (dd, J = 6,5, 5,0 Hz, 1H), 3,81 (dd, J = 10,3, 5,4 Hz, 1H), 3,72 (s,
3H), 3,59 — 3,49 (m, 1H). MS: m/z 410.

(S)-N-(1-metyl-1H-pyrazol-5-yl)-4-(3-phenyl-4,5-dihydro-3H-1,2,2a!,5-tetr-
aazaaxenaphtylen-7-yl)pyrimidin-2-amin ((S) I-1). '"H NMR (400MHz, DMSO-d6)
89,51 (s, 1H), 8,57 (d, J = 5,1 Hz, 1H), 7,99 (d, J = 2,5 Hz, 1H), 7,74 (d, J = 1,2
Hz, 1H), 7,52 (d, J = 5,3 Hz, 1H), 7,39 — 7,25 (m, 6H), 6,61 (d, J = 1,3 Hz, 1H),
6,31 (d, J=1,9 Hz, 1H), 4,84 (dd, J = 6,5, 5,0 Hz, 1H), 3,81 (dd, J= 10,4, 5,2, 1H),
3,72 (s, 3H), 3,59 — 3,50 (m, 1H). MS: m/z 410.

4-(3-benzyl-4,5-dihydro-3H-1,2,2al,5-tetraazaaxenaphtylen-7-y1)-N-(1-
metyl-1H-pyrazol-5-yl)pyrimidin-2-amin (c6 c6ng thirc I-2) ¢6 thé dugc diéu ché
theo cach tuong tu, chi khiac & budce 5 la axit 2-isobutyl-3-(Boc-amino)propanoic
dugc thay bing axit N-Boc 3-amino-2-benzyl propionic (CASRN 67098-56-0).

(R)-4-(3-benzyl-4,5-dihydro-3H-1,2,2al!,5-tetraazaaxenaphtylen-7-yl)-N-(1-
metyl-1H-pyrazol-5-yl)pyrimidin-2-amin ((R) I-2). 'H NMR (400MHz, DMSO-d6)
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§ 9,49 (s, 1H), 8,55 (d, J = 5,2 Hz, 1H), 7,78 (d, J = 2,1 Hz, 1H), 7,70 (d, J = 1,2
Hz, 1H), 7,50 (d, J = 5,2 Hz, 1H), 7,38 (d, J = 1,9 Hz, 1H), 7,36 — 7,31 (m, 4H),
7,29 — 7,22 (m, 1H), 6,54 (d, J= 1,2 Hz, 1H), 6,30 (d, J = 1,9 Hz, 1H), 3,77 (ddd, J
= 9,6, 4,9, 2,0 Hz, 1H), 3,71 (s, 2H), 3,46 — 3,35 (m, 2I), 3,24 — 3,16 (m, 1H), 2,91
(dd, J = 13,8, 9,5 Hz, 1H). MS: 424.

(S)-4-(3-benzyl-4,5-dihydro-3H-1,2,2a!,5-tetraazaaxenaphtylen-7-y1)-N-(1-
metyl-1H-pyrazol-5-yl)pyrimidin-2-amin ((S) [-2). 'H NMR (400MHz, DMSO-d6)
8 9,49 (s, 1H), 8,55 (d, J = 5,2 Hz, 1H), 7,78 (d, J = 2,4 Hz, 1H), 7,70 (d, J = 1,2
Hz, 1H), 7,50 (d, J= 5,2 Hz, 1H), 7,38 (d, J = 1,9 Hz, 1H), 7,34 (d, J = 4,4 Hz, 3H),
7,28-7,22 (m, 1H), 6,54 (d, J= 1,2 Hz, 1H), 6,30 (d, J= 1,9 Hz, 1H), 3,77 (ddd, J =
9,5, 4,8, 2,0 Hz, 1H), 3,71 (s, 3H), 3,47 — 3,35 (m, 2H), 3,24 — 3,16 (m, 1H), 2,91
(dd, J=13.8, 9,5 Hz, 1H). MS: m/z 424.

(S)-4-(3-isopropyl-4,5-dihydro-3H-1,2,2al!,5-tetraazaaxenaphtylen-7-yl)-N-
(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin (c¢6 cong thirc I-3) co thé dugc didu ché
theo cach tuong tu, chi khac & budc 5 1a axit 2-isobutyl-3-(Boc-amino)propanoic
duge thay bing axit (28)-2-[[[(1,1-dimetyletoxy)carbonyl]amino]metyl]-3-metyl-
butanoic, (CASRN 1233517-91-3). 'H NMR (400MHz, DMSO-ds) 8 9,58 (s, 1H),
8,61 (d, J= 5,1 Hz, 1H), 8,33 (s, 1H), 7,65 (d, /= 1,2 Hz, 1H), 7,53 (d, J = 5,2 Hz,
1H), 7,39 (d, J = 2,0 Hz, 1H), 6,76 (d, J = 1,1 Hz, 1H), 6,30 (d, J = 1,9 Hz, 1H),
3,72 (s, 3H), 3,64 (ddd, J= 12,3, 5,3, 2,3 Hz, 1H), 2,21 (dq, J = 13,4, 6,7 Hz, 1H),
1,11 — 1,03 (m, 6H). MS: m/z 376.

4-(3-(4-clobenzyl)-4,5-dihydro-3H-1,2,2a!,5-tetraazaaxenaphtylen-7-y1)-N-

(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin (c6 cong thirc I-5) c6 thé dugc didu ché
theo cach tuwong ty, chi khiac & budc 5 1a axit (R,S)-2-isobutyl-3-(Boc-
amino)propanoic dugc thay bing axit 2-[(tert-butoxycarbonylamino)metyl]-3-(4-
clo;phenyl)propanoic. “

| 4-(3-(4-metoxybenzyl)-4,5-dihydro-3H-1,2,2a!,5-tetraazaaxenaphtylen-7-yl)-
N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin (c6 cdng thirc I-11) c6 thé duoc diéu
ché theo cach twong tu, chi khac & bude 5 la axit (R,S)-2-isobutyl-3-(Boc-amino)-
propanoic dugc thay bing axit 2-[(tert-butoxycarbonylamino)metyl]-3-(4-metoxy-
phenyl)propanoic (CASRN 683218-95-3).
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4-(3-(3-flo-4-metoxybenzyl)-4,5-dihydro-3H-1,2,2a!,5-tetraazaaxenaphtylen-
7-y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin (c6 cdng thirc I-12) c6 thé
dugce didu ché theo cach twong tu, chi khic & budc 5 1a axit (R,S)-2-isobutyl-3-
(Boc-amino)propanoic dugc thay bang axit 2-[(tert-butoxycarbonylamino)mety1]-3-
(3-flo-4-metoxyphenyl)propanoic.

4-(3-(4-clo-3-flobenzyl)-4,5-dihydro-3H-1,2,2a!,5-tetraazaaxenaphtylen-7-
y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin (c6 cong thirc I-14) c6 thé duoc
didu ché theo cach tuong ty, chi khac & budce 5 14 axit (R,S)-2-isobutyl-3-(Boc-ami-
no)propanoic dugc thay bang axit 2-[(tert-butoxycarbonylamino)metyl]-3-(4-clo-3-
flo-phenyl)propanoic (CASRN 1001179-21-0).

4-(3-(4-flobenzyl)-4,5-dihydro-3H-1,2,2al,5-tetraazaaxenaphtylen-7-y1)-N-
(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin (c¢6 céng thic I-21) co thé dugc didu
ché theo cach twong tu, chi khac & budec 5 13 axit (R,S)-2-isobutyl-3-(Boc-
amino)propanoic dugc thay bang axit 2-[(tert-butoxycarbonylamino)metyl]-3-(4-
flo-phenyl)propanoic (CASRN 1255099-58-1).
Vidu4

4-(3-benzyl-3,4-dihydro-5-thia-1,1,2a!-triazaaxenaphtylen-7-yl)-N-(1-metyl-1H-
pYrazol-S -yl)pyrimidin-2-amin (c6 cdng thie I-16)

N/ NZ

< g
HN/kN Z N/"/'\N HN)\N Z N/":\N
Me\N N NS Me\N N \\i
\ _7 CH,Ph \
N F oy 2 N S CH,Ph
Buéc 1 X=0H 1-16
‘:X= Br

(So d C) budce 1: Hon hop gdm 2-[5-flo-7-[2-[(2-metylpyrazol-3-yl)amino]-
pyrimidin-4-yl]-[1,2,4]triazolo[4,3-a]pyridin-3-yl]-3-phenyl-propan-1-ol  (85mg,
0,1912mmol), PhsP-Br> (282,5mg, 3,5 duong luong, 0,6693mmol) va DIPEA
(0,267ml, 8,0 duong lugng, 1,530mmol) trong MeCN (15ml) dugc dun néng trong
lo kin & nhiét d6 80°C trong thoi gian 3 gio. Hon hop nay duoc phan tach gitta nude
va EtOAc. Céc chiét phém hitu co dugc rira 14n luot bang nudc, dung dich nudc

axit xitric, nude, nudc muodi, lam khd (MgSO4) va c6. Can duge tinh ché trén cot
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12g SiO; rira giai bing gradien MeOH/DCM (0% dén 7% MeOH) tao ra 62mg 4-
[3-(1-benzyl-2-bromo-etyl)-5-flo-[1,2,4]triazolo[4,3-a]pyridin-7-y1]-N-(2-metylpyr-

azol-3-yl)pyrimidin-2-amin

Buéc 2: HOn hop gbm  4-[3-(1-benzyl-2-bromo-etyl)-5-flo-
[1,2,4]triazolo[4,3-a]pyridin-7-y1]-N-(2-metylpyrazol-3-yl)pyrimidin-2-amin
(62mg, 0,1222mmol) va sulfanylnatri hydrat (45,7mg, 5,0 duong luong,
0,6110mmol) trong DMF (3ml) dugc khudy trong thoi gian 1 gid. Hon hop nay
duogc c6 trong chén khéng, cdn dugc phén tich gita NaHCO3 bdo hoa va MeTHF.
Céc chiét phAm hitu co duoc rira 14n lugt bing nudce, nude mudi, 1am khd (MgSOs),
loc va ¢b. Can duoc tinh ché trén cdt chira 4g SiO, rira giai bing gradien
MeOH/DCM (0% dén 7% MeOH) tao ra 40mg hop chat c6 cong thic I-16. San
phdm triét quang dugc phan gii theo phuong phap sic ky SFC trén cot khong ddi
xung.

Viéc déng vong ndi phén tir d6i véi cac din xuit bromoetyl bang amin bac
hai cling du didu kién @& tr& thanh quy trinh didu ché céc chét tuong tw bing amin
béc ba trong hop chét ba vong.

4-(3-benzyl-5-etyl-4,5-dihydro-3H-1,1,2al,5-tetraazaaxenaphtylen-7-yl)-N-(1-
metyl-1H-pyrazol-5-yl)pyrimidin-2-amin tri¢t quang (c6 cong thirc I-17)

Hdn hop gdm 4-[3-(1-benzyl-2-bromo-etyl)-5-flo-[1,2,4]triazolo[4,3-a]pyrid-
in-7-y1]-N-(2-metylpyrazol-3-yl)pyrimidin-2-amin (47mg, 0,093mmol) va EtNH:
(0,12ml, 1,86mmol) trong THF dugc dun nong trong lo kin & 75°C trong thoi gian 3
gid. Hon hop nay duge cb trong chan khong va cdn duge tinh ché trén cot chira 4¢g
SiO, rira giai bang gradien MeOH/DCM (0% dén 8% MeOH) tao ra 28mg 4-(3-
benzyl-5-etyl-4,5-dihydro-3H-1,1,2al,5-tetraazaaxenaphtylen-7-y1)-N-(1-metyl-1H-
pyrazol-5-yl)pyrimidin-2-amin triét quang & dang bot mau vang. MS: m/z 452. San
pham triét quang duoc phan giai theo phuong phap séc ky SFC khong d6i xtmg.

(S)-4-(3-benzyl-5-etyl-4,5-dihydro-3H-1,1,2al,5-tetraazaaxenaphtylen-7-yl)-
N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin (11mg) ((S) I-17): 'H NMR
(400MHz, DMSO-ds) & 9,52 (s, 1H), 8,57 (d, J= 5,1 Hz, 1H), 7,76 (s, 1H), 7,63 (d,
J=15,2Hz, 1H), 7,38 (d, /= 1,9 Hz, 1H), 7,33 (m, 4H), 7,29 — 7,22 (m, 1H), 6,59
(s, 1H), 6,31 (d, J= 1,9 Hz, 1H), 3,87 (dq, J = 10,6, 5,7 Hz, 1H), 3,71 (s, 3H), 3,58
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— 3,30 (m, 5H), 2,93 (dd, J = 13,9, 9,1 Hz, 1H), 1,18 (t, J = 7,0 Hz, 3H); MS: m/z
452.

(R)-4-(3-benzyl-5-etyl-4,5-dihydro-3H-1,1,2a!,5 -tgtraazaaxenaphtylenﬂ-yl)-
N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin  (11mg) ((R) I-17): 'H NMR
(400MHz, DMSO-ds) 6 9,52 (s, 1H), 8,57 (d, J = 5,2 Hz, 1H), 7,76.(d, J=1,1 Hz,
1H), 7,63 (d, J= 5,2 Hz, 1H), 7,38 (d, J= 1,9 Hz, 1H), 7,35 — 7,30 (m, 4H), 7,28 —
7,21 (m, 1H), 6,59 (d, J = 1,1Hz, 1H), 6,31 (d, J = 1,9 Hz, 1H), 3,87 (dq, J = 10,8,
5,7 Hz, 1H), 3,71 (s, 3H), 3,58 — 3,30 (m, 5H), 2,93 (dd, /= 13,9, 9,1 Hz, 1H), 1,18
(t, J=17,0 Hz, 3H); MS: m/z 452.

Vidu$s

4-(9-(4-clobenzyl)-8,9-dihydro-7H-6-oxa-1,2,2a!-triazabenzo[cd]azulen-4-y1)-N-(1-
metyl-1H-pyrazol-5-yl)pyrimidin-2-amin (c6 cong thirc 1-36)

NI D
p/
NN i
N’ 1-36
Me\N A NS )
= o}

Dung dich chtta O*tert-butyl O'-metyl 2-[(4-clophenyl)metyl]butandioat
(330mg, 1,055mmol) trong DCM (4,0ml) va TFA (2,0ml) dugc khudy & nhiét do
trong phong trong thoi gian 18 gid. Hén hop phan ing nay dugc c¢d va dugc pha
lodng trong nudce, sau do duoc chiét bang EtOAc. Cac 16p hitu co két hop duoc 1am
khd (Na2S0s), loc va ¢ trong chian khong. 3-[(4-clophenyl)metyl]-4-metoxy-4-oxo-

butanoic thd duge stt dung & budc tiép theo khong cn tinh ché thém.

Budc 2: BH3SMe; (1400mg, 1,6ml, 3,165mmol) dwgc bd sung vio dung
dich chtra axit 3-[(4-clophenyl)metyl]-4-metoxy-4-oxo-butanoic  (270mg,
1,0519mmol) trong THF (9,0ml) & 0°C. Hdn hop phan (mg nay dugc khudy & nhiét
do6 trong phong trong thoi gian 18 gi¢. Diung hdn hop phan tng nay bang nuéc va
chiét bing EtOAc. Cac chiét phdm két hop dugc 1am kho (NazS04), loc va ¢ trong
chan khong tao ra metyl 2-[(4-clophenyl)metyl]-4-hydroxy-butanoat. San pham thd
dugc ding c6 tinh ché tiép.
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Budce 3: Dung dich chira metyl 2-[(4-clophenyl)metyl]-4-hydroxy-butanoat
(256mg, 1,0548mmol), tert-butyldimetylclosilan (655,7mg, 4,220mmol) va
imidazol (574,6mg, 0,558ml, 8,440mmol) trong DMF (5,0ml) duoc khudy & nhiét
d6 trong phong trong thoi gian 18 gid. Ding hdn hop phan tng nay bang nudc va
chiét bing EtOAc. Cac chiét pham két hop dugc 1am kho (Na2SOs), loc va cd trong
chan khong. San phim thé duoc tinh ché theo phuong phap sic ky SiO rira giai
bing gradien EtOAc/heptan (san phidm duoc rira giai bang 10% EtOAc).

Budc 4: LIOH-H,0 (86mg, 2,0mmol) dugc bd sung vio dung dich chua
metyl  4-[tert-butyl(dimetyl)silyl]oxy-2-[(4-clophenyl)metyl]butanoat ~ (376mg,
1,053mmol) trong THF (4,0ml) va nuwéc (4,0ml). Hon hop phin Ung ndy duoc
khudy & nhiét d6 trong phong qua dém. Hon hop phan tng nay dugc co, sau do6
duoc pha loing bing nudc va chiét bing EtOAc. Cac chiét phim hiru co két hop
duoc 1am kho (Na2SO04), loc va ¢b trong chin khong. San phdm thd duge ding c6
tinh ché tiép.

- Buéc 5: 4-(2-flo-6-hydrazino-4-pyridyl)-N-(2-metylpyrazol-3-yl)pyrimidin-
2-amin (250mg, 0,8325mmol) dugc bd sung vao dung dich chita 4-(fert-butyl-
dimetyl-silanyloxy)-2-(4-clo-benzyl)-butyric (1,2 duwong luwong, 313,5mg,
0,9990mmol), HATU (1,2 dwong lugng, 387,6mg, 0,9990mmol) va DIPEA (2
duong luong, 215,2mg, 0,290ml, 1,665mmol) trong DMF (3ml). Hn hop mau sim
thu dugc dugc khudy & nhiét do trong phong trong thdi gian 3 gid. Dimg hdn hop
phan tng nay bang dung dich NaHCO; 1IN, pha loang bing nhidu nudc va chiét
bing EtOAc (3 x 10ml). Céc chiét phim két hop duge lam khd (Na2SO4), loc va ¢d
trén xelit trong chan khong. San phim thd dugc tinh ché theo phuong phép sic ky
SiO, (¢t ISCO, 12g) rira giai bang gradien MeOH/DCM (0% dén 5% MeOH) tao
ra 283mg 4-[fert-butyl(dimetyl)silyl]oxy-2-[(4-clophenyl)metyl]-N'-[6-flo-4-[2-[(2-
metylpyrazol-3-yl)amino]pyrimidin-4-yl]-2-pyridyl]butanhydrazit & dang rin mau
vang. |

Buéc 6: DIPEA (372,1mg, 0,501ml, 2,850mmol) va PhsP-Cl> (323,0mg,
0,9501mmol) dwoc bd sung vao dung dich chita 4-[trert-butyl(dimetyl)silyljoxy-2-
[(4-clophenyl)metyl]-N'-[6-flo-4-[2-[(2-metylpyrazol-3-yl)amino]pyrimidin-4-yl]-
2-pyridyl]butanhydrazit (198mg, 0,3167mmol) trong MeCN (12,0ml). Hén hop
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phan tng nay duoc khudy & nhiét d6 trong phong trong thdi gian 1 gid. Ding hdn
hop phan tng nay béng nuéc, sau d6 duoc chiét bing EtOAc. Cac chiét phdm hitu
co két hop duge 1am khd (Na2SOs), loc va ¢ trong chan khong. San phdm thd duge
tinh ché theo phuong phép sic ky SiO» rira giai bing gradien MeOH/DCM (san
phém dugc rira gidi bing 5% MeOH). |

Bué6e 7: BF3-OEt; (123,6mg, 0,1102ml, 0,8709mmol) duoc bd sung vao
dung dich chira 4-[3-[3-[tert-butyl(dimetyl)silyl]oxy-1-[(4-clophenyl)metyl]propyl]-
5-flo-[1,2,4]triazolo[4,3-a]pyridin-7-y1]-N-(2-metylpyrazol-3-yl)pyrimidin-2-amin
(110mg, 0,1812mmol) trong DCM (10,0ml). H6n hop phan mg nay dugc khudy &
nhiét d6 trong phong trong thdi gian 18 gid. San phim thé dugc b va tinh ché theo
phuong phap sic ky SiO» rira giai bang gradien MeOH/DCM (san phim dugc rira
giai bang 10% MeOH).

Budc 8: NaH (34,08mg, 0,8521mmol, dich phan tan dau khoang 60%) duoc
bd sung vao dung dich chira 4-(4-clophenyl)-3-[5-flo-7-[2-[(2-metylpyrazol-3-yl)-
amino]pyrimidin-4-yl]-[1,2,4]triazolo[4,3-a]pyridin-3-yl]butan-1-ol (70mg,
0,1420mmol) trong THF (15,0ml). H8n hop phan ting ndy duoc khudy & nhiét do
trong phong trong thdi gian 20 phut, sau d6 duoc 1am néng dén 60°C trong thoi
gian 1 gio. Dimg hdn hop phan tng nay béng.nuérc va chiét bing EtOAc. Cac chiét
phim hitu co két hop dugc 1am kho (NaxSO4), loc va c6 trong chan khong. San
phdm thé dugc tinh ché theo phwong phap sic ky SiO2 rta giai bang gradien
MeOH/DCM (sén phim dugc rira gii bing 5% MeOH) va cubi cling duge phan
giai bang SFC khong dbi ximng.

(S) I-36: 'H NMR (400MHz, DMSO) & 9,58 — 9,47 (s, 1H), 8,63 — 8,53 (d, J
= 5,2 Hz, 1H), 8,29 — 8,19 (d, ] = 1,4 Hz, 1H), 7,69 — 7,59 (d, ] = 5,3 Hz, 1H), 7,43
—7,27 (m, 5H), 7,07 - 6,98 (d, ] = 1,5 Hz, 1H), 6,34 — 6,23 (d, ] = 1,9 Hz, 1H), 4,67
— 4,56 (ddd, J = 12,2, 6,6, 4,0 Hz, 1H), 4,53 — 4,39 (ddd, J = 12,1, 7,9, 3,9 Hz, 1H),
3,95 -3,80 (tt, J = 9,9, 5,3 Hz, 1H), 3,74 — 3,67 (s,b3H), 3,66 — 3,57 (dd, J = 13,7,
5,2 Hz, 1H), 3,19 -3,07 (dd, J = 13,8, 8,9 Hz, 1H), 2,28 — 2,14 (dt, ] = 15,6, 5,3 Hz,
1H), 2,12 — 1,95 (ddd, ] = 18,9, 9,4, 4,3 Hz, 1H).

(R) 1-36: 'H NMR (400MHz, DMSO) & 9,59 — 9,46 (s, 1H), 8,62 — 8,54 (d, J
= 5,2 Hz, 1H), 8,28 - 8,19 (d, J = 1,5 Hz, 1H), 7,67 — 7,60 (d, ] = 5,2 Hz, 1H), 7,43
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— 7,26 (m, 5H), 7,05 - 6,96 (d, J = 1,5 Hz, 1H), 6,33 — 6,20 (d, J = 1,9 Hz, 1H), 4,67
—4,56 (ddd, T = 12,4, 6,7, 4,0 Hz, 1H), 4,52 — 4,41 (ddd, J = 12,0, 7,8, 3,8 Hz, 1H),
3,95 -3,81 (tt, T =9,7, 5,3 Hz, 1H), 3,75 — 3,67 (s, 3H), 3,66 — 3,57 (dd, J = 13,8,
5,3 Hz, 1H), 3,17 — 3,08 (dd, J = 13,8, 8,9 Hz, 1H), 2,28 — 2,14 (m, 1H), 2,13 — 1,95
(m, 1H).

4-(9-(4-flobenzyl)-8,9-dihydro-7H-6-oxa-1,1,2a!-triazabenzo[cd]azulen-4-
yD-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin (c6 cong thic I-58) co thé duqé
diu ché theo cach tuwong tu, chi khic & bude 1 1a O*-tert-butyl O'-metyl 2-[(4-clop-
henyl)metyl]butandioat dugc thay bang O*tert-butyl O'-metyl 2-[(4-flophenyl)met-
yl]butandioat.

4-(9-(3-flo-4-metoxybenzyl)-8,9-dihydro-7H-6-oxa-1,1,2a!-triazabenzo[cd]-
azulen-4-yl)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin (cé coéng thirc I-59) cé
thé duoc didu ché theo cach twong tu, chi khac & budc 1 13 O*-tert-butyl O'-metyl
2-[(4-clophenyl)metyl]butandioat dugc thay bang O*-tert-butyl O'-metyl 2-[(3-flo-
4-metoxy-phenyl)metyl]butandioat.

4-(9-((benzyloxy)metyl)-8,9-dihydro-7H-6-oxa-1,2,2a!-triazabenzo[cd]azulen-
4-y1)-N~(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin (I-29) c¢6 thé dugc dicu ché theo
cach tuong tu, chi khic & buéce 1 1a O*-zert-butyl O'-metyl 2-[(4-clophenyl)metyl]bu-
tandioat duoc thay bing axit 2-benzyloxymetyl-4-(tert-butyl-dimetyl-silanyloxy)-
butyric.

4-(9-(2-clobenzyl)-8,9-dihydro-7H-6-0xa-1,2,2a! -triazabenzo[cd]azulen-4-yl-
)-N-(1-metyl-1H-pyrazol-5-yl)pyridin-2-amin (cé cong thirc 1-30) c6 thé duoc diéu
ché theo céch twong tw chi khac & bude 5 14 4-(tert-butyl-dimetyl-silanyloxy)-2-(4-
clo-benzyl)-butyric dugc thay bang axit 4-(tert-butyl-dimetyl-silanyloxy)-2-(2-clo-
benzyl)-butyric va (6'-flo-2'-hydrazino-[4,4'bipyridinyl-2-yl)-(2-metyl-2H-pyrazol-
3-yl)-amin thay cho [4-(2-flo-6-hydrazino-pyridin-4-yl)-pyrimidin-2-yl]-(2-metyl-
2H-pyrazol-3-yl)-amin.

N-(1-metyl-1H-pyrazol-5-yl)-4-(9-(3,3,3-triflopropyl)-8,9-dihydro-7H-6-
oxa-1,2,2al-triazabenzo[cd]azulen-4-yl)pyrimidin-2-amin (c¢é cong thuc 1-102) cé

thé duoc didu ché theo cach twong tuw, chi khic & budc 5 thi axit 2-(fert-butyl-
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dimetyl-silanyloxymetyl)-5,5,5-triflo-pentanoic thay cho 4-(fert-butyl-dimetyl-
silanyloxy)-2-(4-clo-benzyl)-butyric.

N-(1-metyl-1H-pyrazol-5-yl)-4-(9-propyl-8,9-dihydro-7H-6-oxa-1,2,2a’-tri-
azabenzo[cd]azulen-4-yl)pyridin-2-amin (c6 cong thirc I-103) c6 thé dugc diéu ché
theo cach tuong tw, chi khic & budc 5 thi axit 2-(tert-butyl-dimetyl-
silanyloxymetyl)-pentanoic thay cho 4-(fert-butyl-dimetyl-silanyloxy)-2-(4-clo-
benzyl)-butyric va (6'-flo-2'-hydrazino-[4,4'Tbipyridinyl-2-yl)-(2-metyl-2H-pyrazol-
3-yl)-amin thay cho [4-(2-flo-6-hydrazino-pyridin-4-yl)-pyrimidin-2-yl]-(2-metyl-
2H-pyrazol-3-yl)-amin.

N-(1-metyl-1H-pyrazol-5-yl)-4-(9-propyl-8,9-dihydro-7H-6-oxa-1,2,2a!-tri-
azabenzo[cd]azulen-4-yl)pyrimidin-2-amin (cé coéng thiac 1-104) cé thé duoc didu
ché theo cach tuong tw, chi khac & budc 5 thi axit 2-(fert-butyl-dimetyl-
silanyloxymetyl)-pentanoic thay cho 4-(fert-butyl-dimetyl-silanyloxy)-2-(4-clo-
benzyl)-butyric.

N-(1-metyl-1H-pyrazol-5-y1)-4-(9-(2,2,2-trifloetyl)-8,9-dihydro-7H-6-oxa-
1,2,2al-triazabenzo[cd]azulen-4-yl)pyrimidin-2-amin (c6 cdng thirc I-106) co thé
duge didu ché theo cach twong tu, chi khac & budc 5 thi axit 2-[2-(tert-butyl-
dimetyl-silanyloxy)-etyl]-4,4,4-triflo-butyric thay cho axit 4-(tert-butyl-dimetyl-sil-
anyloxy)-2-(4-clo-benzyl)-butyric.

4-(9-isobutyl-8,9-dihydro-7H-6-oxa-1,2,2a!-triazabenzo[cd]azulen-4-y1)-N-
(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin (c6 cong thirc I-107) ¢6 thé dugc diéu
ché theo cach twong tw, chi khic & budc 5 thi axit 2-[2-(fert-butyl-dimetyl-
silanyloxy)-etyl]-4-metyl-pentanoic thay cho 4-(tert-butyl-dimetyl-silanyloxy)-2-(4-
clo-jbenzyl)-butyric.

Vidu 6

N-(1-metyl-1H-pyrazol-5-yl)-4-(3-phenyl-4,5-dihydro-3H-1,1,2a!,5-tetraaza-
axenaphtylen-7-yl)pyridin-2-amin (c6 cong thirc I-4)
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Buéc 1: DIPEA (111,7mg, 0,150ml, 0,8553mmol), axit 3-fert-butoxycarbon-
ylamino-2-phenyl propionic (151mg, 0,5560mmol) va HATU (234,7mg,
0,5987mmol) dugc bd sung vao dung dich chira 4-(2-flo-6-hydrazino-4-pyridyl)-N-
(2-metylpyrazol-3-yl)pyridin-2-amin (Vi du tham chiéu 1, 128mg, 0,4277mmol)
trong DMF (6,0ml). Hon hgp phan ung nay dugc khudy & nhiét d6 trong phong
trong khoang thoi gian 2 gid. Dimng hdn hgp phan tng nay bing nudce va chiét bang
EtOAc. Céc 16p hitu co két hop duge 1am khd (NazS0s4), loc va cd trong chin khong.
San phim thé dugc tinh ché theo phuong phép sic ky SiO; rira giai bang gradien
MeON/DCM (san phdm dugc rira giai bang 10% MeOH) tao ra 203mg fert-butyl N-
[3-[2-[6-flo-4-[2-[(2-metylpyrazol-3-yl)amino]-4-pyridyl]-2-pyridyl]hydrazino]-3-
oxo-2-phenylpropyl]carbamat. |

Bué6ce 2: DEAD (114,1mg, 0,10ml, 0,5571mmol) duoc bd sung vao hdn hop
gdém tert-butyl N-[3-[2-[6-flo-4-[2-[(2-metylpyrazol-3-yl)amino]-4-pyridyl]-2-pyri-
dyllhydrazino]-3-oxo-2-phenyl-propyl]carbamat  (203mg, 0,3714mmol), PhsP
(147,6mg, 0,5571mmol) va TMSN3 (45,04mg, 0,0521ml, 0,3714mmol) trong THF
(3,5ml). H6n hop phan tmg nay duge khudy 15 phit, sau d6 dugce cd. San phim tho
duoc tinh ché bing SiO, rira gii bang gradien MeOH/DCM (dugc rira giai bang
7% MeOH) tao ra 87mg tert-butyl N-[2-[5-flo-7-[2-[(2-metylpyrazol-3-yl)amino]-
4-pyri.dy1]-[1 ,2,41triazolo[4,3-a]pyridin-3-yl]-2-phenyl-etyl]carbamat.

Budce 3: TFA (0,3ml) dugc bd sung vao dung dich chira fert-butyl N-[2-[5-
flo-7-[2-[(2-metylpyrazol-3-yl)amino]-4-pyridyl]-[1,2,4]triazolo[4,3-a]pyridin-3-
yl]-2-phenyl-etyl]carbamat (86mg, 0,1627mmol) trong DCM (1,5ml). Hdn hop
phan tng nay duoc khudy trong thoi gian 30 phit. Hon hop phén umg ndy dugc cd
va rira bing ete. San phdm tho duge st dung khong cdn tinh ché thém.

Budc 4: Dung dich chita 4-[3-(2-amino-1-phenyl-etyl)-5-flo-[1,2,4]triazolo-
[4,3-a]pyridin-7-y1]-N-(2-metylpyrazol-3-yl)pyridin-2-amin (70mg, 0,1634mmol)
trong pyridin (6,0ml) duge dun néng & 100°C trong thoi gian 30 phut. Hén hop
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phan ung nay dugc cd va tinh ché theo phuong phap sic ky 1ong cao 4p pha déo va

hdn hop triét quang duge phan giai theo phuong phap sic ky khong db6i xtmg.

Pinh 1 (S) I-4: 'H NMR (400MHz, DMSO-ds) & 8,91 — 8,85 (s, 1H), 8,23 —
8,18 (d, J = 5,3 Hz, 1H), 7,96 — 7,89 (t, ] = 2,1 Hz, 1H), 7,39 — 7,24 (m, 6H), 7,15 —
7,10 (dd, J = 5.4, 1,6 Hz, 1H), 7,04 — 6,99 (d, J = 1,4 Hz, 1H), 6,30 — 6,25 (d, J =
1,9 Hz, 1H), 6,16 — 6,11 (d, J = 1,3 Hz, 1H), 4,87 — 4,79 (dd, J = 6,6, 5,0 Hz, 1H),
3,85 — 3,77 (ddd, T = 11,8, 5,0, 2,2 Hz, 1H), 3,73 — 3,67 (s, 3H), 3,60 — 3,52 (ddd, J
=12,0, 6,7, 2,0 Hz, 1H).

Dinh 2 (R)-I-4: 'H NMR (400MHz, DMSO- ds) § 8,90 — 8,86 (s, 1H), 8,22 —
8,18 (d, J = 5,4 Hz, 1H), 7,95 — 7,89 (t, T = 2,2 Hz, 1H), 7,39 — 7,23 (m, 6H), 7,14 —
7,11 (dd, J = 5,3, 1,6 Hz, 1H), 7,04 — 7,00 (d, ] = 1,5 Hz, 1H), 6,29 — 6,25 (d, ] =
1,9 Hz, 1H), 6,15 — 6,11 (d, T = 1,3 Hz, 1H), 4,86 — 4,80 (dd, ] = 6,5, 5,0 Hz, 1H),
3,85 3,78 (ddd, T = 12,0, 5,0, 2,3 Hz, 1H), 3,73 — 3,67 (s, 3H), 3,60 — 3,52 (ddd, J
=12,0, 6,7, 2,0 Hz, 1H).

4-(3-benzyl-4,5-dihydro-3H-1,2,2al,5-tetraazaaxenaphtylen-7-yl)-N-(1-
metyl-1H-pyrazol-5-yl)pyridin-2-amin  (c6 cong thic I-7) axit 3-fert-
butoxycarbonylamino-2-phenyl propionic ¢6 th8 dugc diéu ché theo cach twong tu,
chi khac & budce 1 13 axit 3-fert-butoxycarbonylamino-2-pheny! propionic dugc thay
bang  axit  o-[[[(1,1-dimetyletoxy)carbonyl]amino]metyl]-benzyl-3-propanoic
(CASRN 26250-90-8).

4-(3-(4-clobenzyl)-4,5-dihydro-3H-1,2,2a!,5-tetraazaaxenaphtylen-7-y1)-N-
(1-metyl-1H-pyrazol-5-yl)pyridin-2-amin (c6 cong thuc I-8) cd thd dwoc diéu ché
theo cach twong tu, chi khic & bude 1 1a axit 3-fert-butoxycarbonylamino-2-phenyl
propionic dugc thay bang axit 2-(Boc-aminometyl)-3-(4-clophenyl)-propanoic
(CASRN 626220-65-3)
Vidu7

4-(9-((4-clo-1H-pyrazol-1-yl)metyl)-8,9-dihydro-7H-6-oxa-1 ,2,2al-triazabenzo-
[cd]azulen-4-y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin (c6 cong thirc 1-42)
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Budce 1 (So dd F): Hon hop gdm 4-clopyrazol (2,66, 24,6mmol), 3-metylen-
dihydro-2(3H)-furanon (2,16g, 22mmol) va 1,8-diazabixyclo[5.4.0Jundec-7-en
(335mg, 2,2mmol) trong MeCN (30ml) dugc khudy qua dém. Hon hop nay duoc cb
trong chin khong. Cin dugc phén tach gita ete va dung dich nudc axit xitric 1%.
Céc chiét phém hitu co dugc rira béng nuée, nude mudi, 1am kho (MgSO0s), loc va
co6 trong chin khong tao ra 4,9g 3-((4-clo-1H-pyrazol-1-yl)metyl)dihydrofuran-
2(3H)-on thd dwoc sit dung & bude tiép theo ma khong cin tinh ché thém. MS: m/z
201.

Budc 2: HOn hop gdm 3-[(4-clopyrazol-1-yl)metyl]tetrahydrofuran-2-on
(4,9g, 22mmol) va dung dich nuéc LiOH (1,0M, 44ml, 44mmol) trong THF (10ml)
dwoc khudy trong lo kin & 50°C trong thoi gian 2 gid. Hon hop ndy duge lam ngudi
dén nhiét d6 trong phong, trung hoa bang dung dich nuéc HCI 4N (11ml, 44mmol),
dugce d_iéu chinh d&én d6 pH=4 va ¢ dén kho trong chan khong cao tao ra hdn hop
gbm axit 2-((4-clo-1H-pyrazol-1-yl)metyl)-4-hydroxybutanoic va lithi clorua ma
durgc sit dung & budc tiép theo khong cin tinh ché thém. MS: m/z 219.

Buéc 3: tert-butyl-clo-dimetyl-silan (11,61g, 77mmol) trong DCM (20ml)
duge bd sung nhd giot vao hdn hop thd gbm axit 2-[(4-clopyrazol-1-yl)metyl]-4-
hydroxy-butanoic va LiCl thu dugc tir budc 2, tiép theo 1a imidazol (13,480g,
198mmol) trong DMF (30ml). Hon hop nay duge khudy trong thoi gian 36 gio, sau
d6 duge ¢ trong chan khéng. Cin dugc phan tach gifta hén hgp EtOAc/Et,O va
nude. Cac chiét pham hitu co duge ria 14n luot bang dung dich nudc axit xitric 1%,
nude, nude mudi, lam kho (MgS0a), loc va cd trong chan khéng tao ra axit 4-((tert-
butyldimetylsilyl)oxy)-2-((4-clo-1H-pyrazol-1-yl)metyl)butanoic ¢ dang c@n dang
dAu (5,01g, 68%) ma duoc st dung & budc tiép theo khéng cén tinh ché thém. MS:
m/z 333.

Buéc 4: HATU (2,52g, 6,49mmol) dugc bd sung vao hdn hop gdm axit 4-
[tert-butyl(dimetyl)silyl]oxy-2-[(4-clopyrazol-1-yl)metyl]butanoic (2,0g,
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5,41mmol), [4-(2-hydrazino-pyridin-4-yl)-pyrimidin-2-yl]-(2-metyl-2H-pyrazol-3-
yD)-amin (1,52g, 5,41mmol) va TEA (1,13ml, 8,11mmol) trong DMF (20ml). Hon
hop nay dugc khudy trong thoi gian 30 pht, co trong chan khong va can dugc phén
tach gitta EtOAc va nu6c. Céc chiét phdm hitu co két hop dwoc rira 1an lugt bang
nude, dung dich nuéc NaHCO3, dung dich nudc axit xitric 1%, nudc, nudc mudi,
lam khd (MgSOs), loc va c6 trong chén khong. Cén dugce tinh ché trén cot chira 40g
SiO, rira giai bang gradien EtOAc/heptan (0% dén 70% EtOAc) tao ra 2,457g
(74%)  4-((tert-butyldimetylsilyl)oxy)-2-((4-clo-1H-pyrazol-1-yl)metyl)-N'-(6-flo-
2'-((1-metyl-1H-pyrazol-5-yl)amino)-[4,4'-bipyridin]-2(1H)-yliden)butanhydrazit.
MS: m/z 614

‘Budce 5: PhsP-Brz (5,07g, 12mmol) duoc bd sung timg phan vao hdn hop
gdm 4-[tert-butyl(dimetyl)silylJoxy-2-[(4-clopyrazol-1-yl)metyl]-n-[(z)-[6-flo-4-[2-
[(2-mety1pyrazol-3-yl)amino]-4-pyridy_l]f1h-pyridin-Z-yliden]a.mi_no]butanamit
(2457mg, 4mmol) va DIPEA (5,60ml, 32mmol)- trong Me‘CN (20ml) trong khi
quyén tro. Hon hop niy duoc khudy & nhiét d6 trong phong trong thoi gian 2 gio.
Nude (5ml) duoc bd sung vao hdn hop néu trén va sau khi khudy trong thoi gian 20
phit hdn hop ndy duge cb trong chin khéng. Cin dugc phén tich gifta nudc va
EtOAc. Céac chiét phim hitu co dugc rira 1an luot béng nude, dung dich nude axit
xitric 1%, nude, nude mudi, 1am khé (MgSOs), loc va cd trong chan khong tao ra
hdn hop gdm 4-(3-(4-((tert-butyldimetylsilyl)oxy)-1-(4-clo-1H-pyrazol-1-yl)butan-
2-yl)-5-flo-[1,2,4]triazolo[4,3-a]pyridin-7-yl)-N-(1-metyl-1H-pyrazol-5 -yl)pyridin—
2-amin va triphenylphosphin oxit ma dugc str dung & budce tiép theo ma khéng can
tach. MS: m/z 596.

Budce 6 va buée 7: TBAF trong THF (1M, 10ml, 1'Ommol) duoc bd sung vao
dung dich chira 4-(3-(4-((tert-butyldimetylsilyl)oxy)-1-(4-clo-1H-pyrazol-1-
yl)butan-2-yl)-5-flo-[1,2,4]triazolo[4,3-a]pyridin-7-yl)-N-(1-metyl-1H-pyrazol-5-
yl)pyridin-2-amin (4,0mmol) trong THF (30ml). Hén hop nay duoc khudy trong
thoi gian 3 gio, duge cb va can duge phan tach gitta MeTHF va nudge. Cac chiét
phdm hitu co dugc rira 3 1an bang nudce, nude mudi, 1am khd (MgSO0s), loc va cb
trong chan khong. Cin dugc tinh ché trén cot 80g SiO; rira giai b?mg gradien
MeOH/DCM (0% dén 8% MeOH) tao ra 1,40g (76%) 4-(9-((4-clo-1H-pyrazol-1-

-101-



26830

yl)metyl)-8,9-dihydro-7H-6-oxa-1,2,2a!-triazabenzo[cd]azulen-4-y1)-N-(1-metyl-
1H-pyrazol-5-yl)pyridin-2-amin triét quang (c6 cdng thuc 1-42) & dang bot mau
vang. MS: m/z 462. San phim triét quang dugc phan giai theo phuong phéap sic ky
SFC khong d6i xting.

(R)-4-(9-((4-clo-1H-pyrazol-1-yl)metyl)-8,9-dihydro-7H-6-0xa-1,2,2a!-triaz-
abenzo[cd]azulen-4-y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin ((R) 1-42):
35mg. 'H NMR (400MHz, DMSO-d6) § 9,53 (s, 1H), 8,59 (d, /= 5,2 Hz, 1H), 8,25
(d, J= 1,4 Hz, 1H), 8,03 (s, 1H), 7,65 (d, /= 5,2 Hz, 1H), 7,55 (s, 1H), 7,40 (d, J =
1,9 Hz, 1H), 7,03 (d, J = 1,4 Hz, 1H), 6,29 (d, J = 1,9 Hz, 1H), 4,91 (dd, J = 13,8,
5,4 Hz, 1H), 4,69 — 4,58 (m, 2H), 4,50 (ddd, J = 12,0, 8,0, 3,5 Hz, 1H), 4,12 (t, J =
8,4, 5,5 Hz, 1H), 3,72 (s, 3H), 2,25 — 2,03 (m, 2H). MS: m/z 463.

(S)-4-(9-((4-clo-1H-pyrazol-1-yl)metyl)-8,9-dihydro-7H-6-oxa-1,2,2al-triaz-
abenzo[cd]azulen-4-y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin ((S) I-42):
39 mg. '"H NMR (400MHz, DMSO-d6) § 9,55 (s, 1H), 8,59 (d, J = 5,2 Hz, 1H),
8,26 (d, J= 1,4 Hz, 1H), 8,04 (s, 1H), 7,65 (d, J= 5,2 Hz, 1H), 7,56 (s, 1H), 7,40 (d,
J =19 Hz, 1H), 7,03 (d, J = 1,4 Hz, 1H), 6,29 (d, J = 1,8 Hz, 1H), 4,91 (dd, J =
13,8, 5,4 Hz, 1H), 4,69 — 4,56 (m, 2H), 4,50 (ddd, J = 12,1, 8,0, 3,5 Hz, 1H), 4,12
(tt, J= 8,3, 5,5 Hz, 1H), 3,71 (s, 3H), 2,24 — 2,02 (m, 2H). MS: m/i 463.

(R)-4-(9-((4-clo-1H-pyrazol-1-yl)metyl)-8,9-dihydro-7H-6-oxa-1,2,2a! -triaz-
abenzo[cd]azulen-4-y1)-N-(1-metyl-1H-pyrazol-5-yl)pyridin-2-amin ((R) I-47) ¢6
thé duoc didu ché theo cach twong tu chi khac & budc 4 1a [4-(2-hydrazino-pyridin-
4-yl)-pyrimidin-2-yl}-(2-metyl-2H-pyrazol-3-yl)-amin = dugc - thay bang (2
hydrazino-[4,4']bipyridinyl-2-y1)-(2-metyl-2H-pyrazol-3-yl)-amin. Hon hop triét
quang c6 thd dwoc phan giai theo phuong phép sic ky SFC khong d6i ximg. 'H
NMR (400MHz, DMSO-ds) 6 8,86 (s, 1H), 8,21 (d, J= 5,3 Hz, 1H), 8,04 (d, /= 10,7
Hz, 1H), 7,79 (d, J = 1,5 Hz, 1H), 7,56 (d, /= 0,7 Hz, 1H), 7,35 (d, /= 1,8 Hz, 1H),
7,21 (dd, J = 5,4, 1,6 Hz, 1H), 7,10 (d, J = 2,1 Hz, 1H), 6,66 (d, J = 1,5 Hz, 1H),
6,29 (d, J= 1,9 Hz, 1H), 4,91 (dd, J = 13,8, 5,3 Hz, 1H), 4,63 (ddt, J = 9,6, 8,3, 4,1
Hz, 2H), 4,50 (ddd, J=12,1, 8,1, 3,5 Hz, 1H), 4,11 (tt, J = 8,6, 5,5 Hz, 1H), 3,69 (s,
3H), 2,24 — 2,03 (m, 2H); MS: m/z 462.
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N-(1-metyl-1H-pyrazol-5-y1)-4-(9-((4-(triflometyl)-1H-pyrazol-1-yl)metyl)-
8,9-dihydro-7H-6-0xa-1,2,2a!-triazabenzo[cd]azulen-4-yl)pyrimidin-2-amin (co
cong thirc I-73) ¢6 thé dugc diéu ché theo cach twong tu, chi khéc & budce 1 1a 4-trif-
lometylpyrazol dugc st dung thay cho 4-clopyrazol tao ra chét triét quang c6 cong

thirc I-73 ma dugc phén giai theo phuong phép sic ky trén nén khéng dbi xing.

(S)-N-(1-metyl-1H-pyrazol-5-y1)-4-(9-((4-(triflometyl)-1H-pyrazol-1-yl)met-
y1)-8,9-dihydro-7H-6-0xa-1,2,2a!-triazabenzo[cd]azulen-4-yl)pyrimidin-2-amin ((S)
I-73). 'H NMR (400MHz, DMSO-ds) § 9,54 (s, 1H), 8,59 (d, J = 5,2 Hz, 1H), 8,46
(s, 1H), 8,26 (d, J = 1,4Hz, 1H), 7,91 (s, 1H), 7,65 (d, J = 5,2 Hz, 1H), 7,40 (d, J =
1,9 Hz, 1H), 7,03 (d, J = 1,4 Hz, 1H), 6,29 (d, J = 1,9 Hz, 1H), 5,01 (dd, J = 13,8,
5,5 Hz, 1H), 4,76 — 4,60 (m, 2H), 4,51 (ddd, J = 12,0, 7,8, 3,8 Hz, 1H), 4,18 (tt, /=
8,5, 5,7 Hz, 1H), 3,71 (s, 3H), 2,26 — 2,08 (m, 2H). MS: m/z 497.

(R)-N-(1-metyl-1H-pyrazol-5-y1)-4-(9-((4-(triflometyl)-1H-pyrazol-1-yl)met-
y1)-8,9-dihydro-7H-6-oxa-1,2,2a!-triazabenzo[cd]azulen-4-yl)pyridin-2-amin ((R) I-
73). 'TH NMR (400MHz, DMSO-ds) 8 9,54 (s, 1H), 8,59 (d, /= 5,2 Hz, 1H), 8,46 (s,
1H), 8,26 (d, J= 1,4Hz, 1H), 7,91 (s, 1H), 7,65 (d, J= 5,2 Hz, 1H), 7,40 (d,J= 1,9
Hz, 1H), 7,03 (d, J = 1,4 Hz, 1H), 6,29 (d, J = 1,9 Hz, 1H), 5,01 (dd, J = 13,8, 5,5
Hz, 1H), 4,75 — 4,60 (m, 2H), 4,51 (ddd, J = 12,1, 7,8, 3,8 Hz, 1H), 4,19 (tt, J=38,5,
5,6 Hz, 1H), 3,71 (s, 3H), 2,25 — 2,08 (m, 2H). MS: m/z 497.

N-(1-metyl-1H-pyrazol-5-y1)-4-(9-((4-(triflometyl)-1H-pyrazol-1-yl)metyl)-
8,9-dihydro-7H-6-oxa-1,2,2al-triazabenzo[cd]azulen-4-yl)pyridin-2-amin (c6 cong
thirc I-89) ¢6 thé dwoc diéu ché theo cach tuong tu, chi khac & bude 1 1a 4-triflome-
tylpyrazol dugc st dung thay cho 4-clopyrazol va & budc 4 4-(2-flo-6-hydrazino-4-
pyridyl-N-(2-metylpyrazol-3-yl)pyridin-2-amin dugc sir dung thay cho 4-(2-flo-6-h-
ydrazinylpyridin-4-y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin.

(R)-N-(1-metyl-1H-pyrazol-5-y1)-4-(9-((4-(triflometyl)-1H-pyrazol-1-yl)met-
yl)-8,9-dihydro-7H-6-oxa-1,2,2a1—triazabenzo[cd]azulen-4-yl)pyridin-2-amin (R) I-
89) 'H NMR (400MHz, DMSO-ds) & 8,85 (s, 1H), 8,46 (s, 1H), 8,21 (d, /= 5,3 Hz,
1H), 7,91 (s, 1H), 7,79 (d, J = 1,5 Hz, 1H), 7,35 (d, J = 1,9 Hz, 1H), 7,21 (dd, J =
5,4, 1,6 Hz, 1H), 7,09 (d, J = 1,6 Hz, 1H), 6,66 (d, J = 1,5 Hz, 1H), 6,28 (d,J=1,8
Hz, 1H), 5,01 (dd, J = 13,8, 5,5 Hz, 1H), 4,76 — 4,60 (m, 2H), 4,52 (ddd, J = 12,1,
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7.9, 3.8 Hz, 1H), 4,23 — 4,11 (m, 1H), 3,69 (s, 3H), 2,28 — 2,04 (m, 2H). MS: m/z
496.

(S)-N-(1-metyl-1H-pyrazol-5-y1)-4-(9-((4-(triflometyl)-1H-pyrazol-1-yl)mety-
1)-8,9-dihydro-7H-6-o0xa-1,2,2a!-triazabenzo[cd]azulen-4-yl)pyridin-2-amin  ((S) I-
89) 'H NMR (400MHz, DMSO ds) & 8,84 (s, 1H), 8,45 (s, 1H), 8,21 (d, /= 5,3 Hz,
1H), 7,91 (s, 1H), 7,79 (d, J = 1,5 Hz, 1H), 7,35 (d, J= 1,9 Hz, 1H), 7,21 (dd, J = 5.4,
1,6 Hz, 1H), 7,09 (d, J = 1,6 Hz, 1H), 6,66 (d, J = 1,5 Hz, 1H), 6,28 (d, J = 1,8 Hz,
1H), 5,01 (dd, J = 13,8, 5,5 Hz, 1H), 4,78 — 4,59 (m, 2H), 4,52 (ddd, /= 12,1, 7,9, 3,8
Hz, 1H), 4,17 (tt, J = 8,6, 5,7 Hz, 1H), 3,69 (s, 3H), 2,28-205 (m, 2H). MS: m/z 496.

4-(9-((4-xyclopropyl-1H-pyrazol-1-yl)metyl)-8,9-dihydro-7H-6-oxa-1,2,2a'-
triazabenzo[cd]azulen-4-y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin (co
cong thirc I-56) c6 thé duoc diéu ché theo cach twong tu, chi khac & bude 1 1a 4-
xyclopropyl-pyrazol dugc sit dung thay cho 4-clopyrazol tao ra chét triét quang c6
cong thic 1-56 ma duge phan gidi theo phuong phéap sic ky trén nén khong dbi
xung.

(R)-4-(9-((4-xyclopropyl-1H-pyrazol-1-yl)metyl)-8,9-dihydro-7H-6-oxa-
1,2,2al-triazabenzo[cd]azulen-4-yl)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin
((R) 1-56) 'H NMR (400MHz, DMSO-d6) & 9,55 (s, 1H), 8,59 (d, J = 5,2 Hz, 1H),
8,26 (d, /= 1,4 Hz, 1H), 7,65 (d, J=5,2 Hz, 1H), 7,51 (t, /= 0,6 Hz, 1H), 7,40 (d, J.
= 1,9 Hz, 1H), 7,24 (d, J= 0,8 Hz, 1H), 7,02 (d, J= 1,4 Hz, 1H), 6,29 (d, /= 1,9 Hz,
1H), 4,85 (dd, J = 13,8, 4,9 Hz, 1H), 4,68 — 4,41 (m, 3H), 4,07 (tt, J =8,8, 5,3 Hz,
1H), 3,71 (s, 3H), 2,22 — 1,96 (m, 2H), 1,66 (tt, J = 8,4, 5,1 Hz, 1H), 0,86 — 0,71 (m,
2H), 0,50- 0,36 (m, 2H). MS: m/z 496 MS: m/z 469.

(S)-4-(9-((4-xyclopropyl-1H-pyrazol-1-yl)metyl)-8,9-dihydro-7H-6-oxa-
1,2,2al-triazabenzo[cd]azulen-4-y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin
((S) 1I-56) '"H NMR (400MHz, DMSO-d6) & 9,55 (s, 1H), 8,59 (d, J = 5,2 Hz, 1H),
8,26 (d, J= 1,4 Hz, 1H), 7,65 (d, J= 5,2 Hz, 1H), 7,51 (t, /= 0,6 Hz, 1H), 7,40 (d, J
= 1,9 Hz, 1H), 7,24 (d, J= 0,8 Hz, 1H), 7,02 (d, /= 1,4 Hz, 1H), 6,29 (d, /= 1,9 Hz,
1H), 4,85 (dd, J = 13,8, 4,9 Hz, 1H), 4,68 — 4,41 (m, 3H), 4,07 (tt, J =88, 5,3 Hz,
1H), 3,71 (s, 3H), 2,22 — 1,96 (m, 2H), 1,66 (tt, J = 8,4, 5,1 Hz, 1H), 0,86 — 0,71 (m,
2H), 0,50— 0,36 (m, 2H). MS: m/z 469.
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N-(1-metyl-1H-pyrazol-5-y1)-4-(9-((1-metyl-1H-pyrazol-5-yl)metyl)-8,9-di-
hydro-7H-6-oxa-1,2,2a!-triazabenzo[cd]azulen-4-yl)pyrimidin-2-amin  (c6 c6ng
thire 1-92) c6 thé duge diéu ché theo cach twong tur chi khéc & bude 4 13 axit 4-[rert-
butyl(dimetyl)silyl]oxy-2-[(4-clopyrazol-1-yl)metyl]butanoic dugc thay bang axit
4-(tert-butyl-dimetyl-silanyloxy)-2-(3-metyl-isoxazol-5-ylmetyl)-butyric.

N-(1-metyl-1H-pyrazol-5-y1)-4-(9-((3-metylisoxazol-5 -yl)metyl)-8,9-dihydfo—
7H-6-oxa-1,2,2a!-triazabenzo[cd]azulen-4-yl)pyrimidin-2-amin (c6 cdng thitc 1-93)
c6 thé duoc didu ché theo cach twong tu chi khac & budc 4 13 axit 4-[tert-butyl(dimet-
yDsilyl]oxy-2-[(4-clopyrazol-1-yl)metyl]butanoic dugc thay bing axit 4-(tert-butyl-
dimetyl-silanyloxy)-2-(3-metyl-isoxazol-5-ylmetyl)-butyric.

N-(1-metyl-1H-pyrazol-5-yl1)-4-(9-((4-metylthiazol-2-yl)metyl)-8,9-dihydro-
7H-6-oxa-1,2,2a!-triazabenzo[cd]azulen-4-yl)pyrimidin-2-amin (c6 cong thirc I-109)
c6 thé duoc didu ché theo cach twong tu chi khac & budc 4 13 axit 4-[fert-butyl(dimet-
yDsilyl]oxy-2-[(4-clopyrazol-1-yl)metyl]butanoic dugc thay bing axit 4-(tert-butyl-
dimetyl-silanyloxy)-2-(4-metyl-thiazol-2-ylmetyl)-butyric.

Vidu8

4-(3-(4-clo-3-flobenzyl)-5-metyl-4,5-dihydro-3H-1 ,2,2al,5-tetraazaaxenaphtylen-7-
y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin (c6 cdng thirc I-32)

/
MeN—l:\ N N N o 2

Buédce 1: Mel (10 duong lugng, 1,146g, 0,5030ml, 8,077mmol) dugc bd sung
vad dung dich chira axit 2-[(fert-butoxycarbonylamino)metyl]-3-(4-clo-3-flo-pheny-
Dpropanoic (268mg, 0,8077mmol) trong THF. (6ml) di dugc lam ngudi trong bé
nuéc d4, tiép theo 1a bd sung timg phin NaH (4 duong luong, 129,2mg,
3,231mmol, dich phan tan dau khoang 60%) vao. Hon hop thu dugc dugc khqu
qua dém & nhiét d§ trong phong. Ding hén hgp phin (mg nay bing NaHCOs bio
hoa, pha lodng bang nudc (10ml) va rira bing EtOAc. Lop nudce duge axit héa béng
dung dich HCI 1N, chiét bing EtOAc (3 x 10ml). Céc chiét pham két hop duge lam
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khd (Na2S04), loc va cb trong chan khong. San phdm thé dugc sir dung khong can
tinh ché thém.

Bude 2: HATU (1,5 dwong lugng, 193,8mg, 0,4995mmol) va 4-(2-flo-6-
hydrazino-4-pyridyl)-N-(2-metylpyrazol-3-yl)pyrimidin-2-amin (100mg,
0,3330mmol) duoc bd sung vao dung dich chira axit 2-[[fert-butoxycarbonyl(metyl-
)amino |metyl]-3-(4-clo-3-flo-phenyl)propanocic (1,3 duwong lugng, 149,7mg,
0,4329mmol) trong DMF (2ml), tiép theo 1a DIPEA (2 duong lugng, 86,08mg,
0,116ml, 0,6660mmol) va dung dich thu dugc dugc khudy & nhiét d6 trong phong
trong thoi gian 2 gid. Dung dich dugc pha lodng bang nudc, chiét bang EtOAc ( 2 x
15ml), lam kh6é (Na2SOs), loc, c6 trén xelit. San phém thé duogc tinh ché theo
phuong phép sic ky SiOz (cot ISCO, 12g) rira giai bang gradien MeOH/DCM (0%
dén 5% MeOH) tao ra 194mg tert-butyl N-[2-[(4-clo-3-flo-phenyl)metyl]-3-[2-[6-
flo-4-[2-[(2-metylpyrazol-3-yl)amino]pyrimidin-4-yl]-2-pyridyl]hydrazino]-3-oxo-
propyl]-N-metyl-carbamat & dang rén mau vang ma duoc st dﬁng khéng can tinh

ché thém.

Budc 3: Phs-Brz (3 duong luong, 390,9mg, 0,9075mmol), tiép theo 1a DIPEA
(5 duong lugng, 0,264ml, 1,512mmol) dugc bd sung vio duﬁg dich chira tert-butyl
N-[2-[(4-clo-3-flo-phenyl)metyl]-3-[2-[6-flo-4-[2-[(2-metylpyrazol-3-yl)amino]pyr-
imidin-4-y1]-2-pyridyl]hydrazino]-3-oxo-propyl]-N-metyl-carbamat (190mg,
0,3025mmol) trong THF (5ml) va hdn hop phan tng duge dun néng & 70°C trong
thoi gian 2 gid. Hon hop phin mg nay dugc pha lodng bing nude, chiét bing
EtOAc (3 x 10ml). Céc chiét phdm EtOAc két hop dugc rira bing dung dich axit
xitric 0,5%, lam kho (NaxSOy), loc va cd trén xelit. San phém thd duge tinh ché
theo phuong phép séc ky SiO2 (cot ISCO, 12g) rira giai bang gradien MeOH/DCM
(0% dén 5% MeOH) tao ra 200mg tert-butyl N-[3-(4-clo-3-flo-phenyl)-2-[5-flo-7-
[2-[(2-metylpyrazol-3-yl)amino]pyrimidin-4-yl1]-[1,2,4]triazolo[4,3-a]pyridin-3-
yl]propyl]-N-metyl-carbamat & dang dau mau vang.

Budce 4: TFA (0,8ml) duoc bd sung vao dung dich chita terz-butyl N-[3-(4-
clo-3-flo-phenyl)-2-[5-flo-7-[2-[(2-metylpyrazol-3-yl)amino]pyrimidin-4-yl]-[1,2,4-
Jtriazolo[4,3-a]pyridin-3-yl|propyl]-N-metyl-carbamat (200mg, 200mg,
0,3278mmol) trong DCM (3ml) va dung dich nay dugc khuéy & nhiét do trong
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phong trong thoi gian 45 phit. Hon hop phan tng ndy duge cd trong chan khéng va
str dung khong can tinh ché thém.

Budc 5: Dung dich chl'J:a_4-[3-[1-[(4-clo-3-ﬂo-phenyl)metyi]-2-(metylamino-
)etyl]-5-flo-[1,2,4]triazolo[4,3-a]pyridin-7-yl]-N-(2-metylpyrazol-3-yl)pyrimidin-2-
amin (170mg, 0,3334mmol) trong pyridin (4ml) duoc dun néng & 100°C trong thoi
gian 1 gi0, dugc 1am ngudi va cb trong chdn khong tao ra hgp chit ¢6 cong thirc I-
32. San phim duoc tinh ché theo phuong phap rHPLC va duge phén giai trén cot
SFC khéng dbi xtng.

4-(3-benzyl-5-metyl-4,5-dihydro-3H-1,2,2al!,5-tetraazaaxenaphtylen-7-y1)-N-
(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin (c6 cdng thirc I-9) c6 thé dugc didu ché
theo cach tuong ty chi khéac 13 bude 1 duge bd qua va & budce 2 axit 2-[[fert-butoxy-
carbonyl(metyl)amino]metyl]-3-(4-clo-3-flo-phenyl)propanoic dugc thay bang N-
Boc-N-metyl-phenylalanin (CASRN 64623-83-8). .

: 4-(3-(4-clobenzy1)—5-metyl-4,5-dihydro-3H—l,2,2a1,S-tetraazaaxenaphtylen-
7-y1)-N-(1-metyl-1H-pyrazol-5-yl)pyridin-2-amin (c6 cong thirc I-13) c6 thé duoc
didu ché theo cach tuong tu, chi khac & bude 1 13 axit 2-[[tert-butoxycarbonyl(met-
yl)amino]metyl]-3-(4-clo-3-flo-phenyl)propanoic dugc thay bang axit 2-[[fert-buto-
xycarbonyl(metyl)amino]metyl]-3-(4-clo-phenyl)propanoic. ‘

Pinh 1 (R) I-13 'H NMR (400MHz, DMSO-ds) & 8,89 — 8,82 (s, 1H), 8,23 —
8,14 (d, J = 5,3 Hz, 1H), 7,42 — 7,31 (m, 5H), 7,27 — 7,23 (s, 1H), 7,19 — 7,14 (dd, J
= 5.4, 1,5 Hz, 1H), 7,12 — 7,07 (s, 1H), 6,31 — 6,24 (d, J = 1,8 Hz, 1H), 6,14 — 6,07
(s, 1H), 3,94 — 3,83 (m, 1H), 3,73 — 3,66 (s, 3H), 3,51 — 3,44 (dd, T = 11,9, 5,1 Hz,
1H), 3,43 — 3,33 (dd, T = 13,8, 5,6 Hz, 1H), 3,11 — 3,04 (s, 3H), 3,02 — 2,93 (dd, J =
13,9, 8,6 Hz, 1H).

Pinh 2 (S) I-13 'H NMR (400MHz, DMSO-ds) 5 8,89 — 8,82 (s, 1H), 8,23 —
8,16 (dd, J = 5,2, 0,7 Hz, 1H), 7,42 — 7,31 (m, 5H), 7,28 — 7,23 (d, J = 1,1 Hz, 1H),
720 —7,13 (dd, J = 5,4, 1,6 Hz, 1H), 7,13 — 7,07 (dd, ] = 1,6, 0,8 Hz, 1H), 6,30 —
6,25 (d,J = 1,9 Hz, 1H), 6,14 — 6,06 (d, J = 1,2 Hz, 1H), 3,93 - 3,83 (tt, I = 7,6, 5,5
Hz, 1H), 3,72 - 3,67 (s, 3H), 3,51 — 3,44 (dd, J = 11,9, 5,1 Hz, 1H), 3,42 - 3,35 (dd,
T=13,9, 5,6 Hz, 1H), 3,10 — 3,03 (s, 3H), 3,02 — 2,93 (dd, ] = 13,9, 8,6 Hz, 1H).
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4-(3-(4-metoxybenzyl)-5-metyl-4,5-dihydro-3H-1,2,2a',5-tetraazaaxenaphty-
len-7-y1)-N-(1-metyl-1H-pyrazol-5-yl)pyridin-2-amin (c6 cdng thuac I1-18) co thé
duge diu ché theo cach tuong ty, chi khac & budce 1 1a axit 2-[[zers-butoxycarbonyl-
(metyl)amino]metyl]-3-(4-clo-3-flo-phenyl)propanoic dugc thay bang axit 2-[[tert-
butoxy carbonyl(metyl)amino]metyl]-3-(4-metoxy-phenyl)propanoic va & budc 2
thi 4-(2-ﬂo-6-hydrazino-4-pyridyl)-N-(2-metylpyrazo1-3-yl)pyrimidin-Z-amiﬁ duoc
thay bang (2'-hydrazino-[4,4']bipyridinyl-2-yl)-(2-metyl-2H-pyrazol-3-yl)-amin.

4-(3-isobutyl-5-metyl-4,5-dihydro-3H-1,2,2a!,5-tetraazaaxenaphtylen-7-yl)-
N-(1-metyl-1H-pyrazol-5-yl)pyridin-2-amin (c6 cdng thic I-20) ¢ thé duoc diéu
ché theo céach twong tu chi khac 13 budc 1 duge bd qua va & budce 2 axit 2-[[fert-but-
oxycarbonyl(metyl)amino]metyl]-3-(4-clo-3-flo-phenyl)propanoic dugc thay bang
N-Boc-N-metyl leuxin (CASRN 13734-32-2).

4-(3-(4-flobenzyl)-5-metyl-4,5-dihydro-3H-1,2,2a! ,5-tetraazaaxenaphtylen-
7-yD)-N-(1-metyl-1H-I-42pyrazol-5-yl)pyrimidin-2-amin (c6 cong thizc I-31)) c6 thé
duoc diéu ché theo cach tuong tu, chi khac & budce 1 1a axit 2-[[rert-butoxycarbonyl-
(metyl)amino]metyl]-3-(4-clo-3-flo-phenyl)propanoic duoc thay béng axit 2-[[tert-
butoxycarbonyl(metyl)amino]metyl]-3-(4-flo-phenyl)propanoic.
Vidu9
4-(9-((5-flopyridin-3-yl)oxy)-8,9-dihydro-7H-6-oxa-1,2,2a!-triazabenzo[cd]azulen-
4-y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin (c6 cdng thirc I-91)
N
HN)I\X/ NAN=N N |
Me\N§ SN QN I-91
N= Q\_:X~o
(So dd G) Bude 1: K2CO;s (1,25 dwong lugng) duge bd sung vao dung dich
chita 5-flopyridin-3-ol (1,02g, 9,00mmol) trong DMF (30ml) va dung dich nay
duoc khudy & nhiét d6 trong phong trong thoi gian 5 phut. a-bromo-y-lacton (1,35g,
1350mg, 0,775ml, 8,18mmol) dugc bd sung nhé giot vao va khudy ¢ nhiét do trong
ph(‘)'hg'trong cudi tudn. Dung dich nay duogc pha lodng bang nude (100ml), chiét
bing EtOAc (3 x 80ml). Céc chiét phdm hiru co két hop duoc ria bang nudc, lam
kho (Na2S0s), loc, va cb trén xelit. San pham thé dugc tinh ché theo phuong phap
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séc ky SiOz trén cdt chira 40g ISCO rira giai bing gradien EtOAc/DCM (0% dén
20% EtOAc) tao ra 0,795g 3-[(5-flo-3-pyridyl)oxy]tetrahydrofuran-2-on & dang ran

mau trang.

Budce 2: LiOH 1M (1,2 du’ong‘luqng, 4,84ml, 4,83‘87mr‘n01, 1,00M) duoc bd
sung vao dung dich chira 3-[(5-flo-3-pyridyl)oxy]tetrahydrofuran-2-on (795mg,
4,0323mmol) trong MeOH (12ml) va THF (4ml) va dung dich nay dugc khudy qué
dém & nhiét do trong phong. Dung dich nay dugc cd trong chan khong, pha lodng
bing nudc, axit héa bang dung dich HCI 1N va chiét bing EtOAc (3 x 30ml). Mubi
dugc bd sung vao pha nuéc va dung dich nuéc mudi dugc éhié't bang 10%
MeOH/EtOAc (2 x 30ml). Céc chiét phdm hitu co két hop duge 1am khd (Na2SO04),
loc va ¢d tao ra 0,47g axit 2-[(5-flo-3-pyridyl)oxy]-4-hydroxy-butanoic & dang rén

mau trang duc.

Buédc 3. Tert-butylclodimetylsilan (3 duong luong, 1000mg, 6,6mmol) va
imidazol trong H20 (5 duong luong, 760mg, 11mmol) dugc bd sung vao dung dich
chira axit 2-[(5-flo-3-pyridyl)oxy]-4-hydroxy-butanoic (0,47g, 470mg, 2,2mmol)
trong DMF (8ml,) va dung dich nay dugc khudy & nhiét d¢ trong phong qua dém.
Dung dich nay duoc pha lodng bing nuéc va chiét bing EtOAc (3 x 50ml). Cac
chiét phdm hitu co két hop duge rira bing nuée, lim khd (Na2S04), loc va cb trong
chan khong tao ra 1,04g axit 4-[tert-butyl(dimetyl)silyljoxy-2-[(5-clo-3-pyridyl)ox-

y]butanoic ¢ dang siro trong duoc sir dung ma khong can tinh ché thém.

Budéc 4: HATU (1,5 duwong lugng, 969,0mg, 2,498mmol), 4-(2-flo-6-hydrazin-
0-4-pyridyl)-N-(2-metylpyrazol-3-yl)pyrimidin-2-amin (500mg, 1,665mmol) va
DIPEA (2 duong lugng, 0,581ml, 3,330mmol) dugc bd sung theo trinh ty do6 vao
dung dich chura axit 4-[fert-butyl(dimetyl)silyl]oxy-2-[(5-clo-3-pyridyl)oxy]butanoic
(1.5 duong lugng, 863,9mg, 2,498mmol) trong DMF (10ml) va dung dich thu dugc
duoc khuéy O nhiét do trong phbng‘trong thoi gian 2 gio. Dung dich nay dugc pha
lodng béng nudc, chiét bing EtOAc (3 x 30ml). Cac chiét phim két hop dugc lam
kho (Na2S04), loc va ¢b trén xelit. San phdm thd duoc tinh ché trén cot 24g ISCO
SiO; rira gi4i bang gradien MeOH/DCM (0% dén 5% MeOH) tao ra 637mg 4-[iert-
butYl(dhnetyl)silyl]oxy-N’-[6-ﬂ0-4-[2-[(2—metylpyrazol-3-yl)amino]pyrimidin—4-yl]-
2-pyridyl]-2-[(5-flo-3-pyridyl)oxy]butanhydrazit & dang rdn mau vang nhat.
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Budc 5: PhsP-Br2 (3 dwong lugng, 937,9mg, 2,178mmol) va DIPEA (4
duong lugng, 0,506ml, 2,903mmol) duoc bd sung vao dung dich chtra 4-[fert-butyl-
(dimetyl)silyl]oxy-N'-[6-flo-4-[2-[(2-metylpyrazol-3-yl)amino]pyrimidin-4-yl1}-2-
pyridyl]-2-[(5-flo-3-pyridyl)oxy]butanhydrazit (444mg,0,7258mmol) trong MeCN
(12ml). Dung dich thu dugc khudy & nhiét d6 trong phong trong thoi gian 1,5 gio.
Dung dich nay dugc pha loing bang nudc, dugc chiét bing EtOAc (3 x 50ml). Cac
chiét phim két hop dugc rira bang dung dich axit xitric 5%, 1am kho (Na2SOs), loc,
cd trén xelit va tinh ché trén cot 24g ISCO SiOs rira giai bing gradien MeOH/DCM
tao ra 3llmg  3-[5-flo-7-[2-[(2-metylpyrazol-3-yl)amino]pyrimidin-4-yl]-
[1,2,4]triazolo[4,3-a]pyridin-3-y1]-3-[(5-flo-3-pyridyl)oxy]propan-1-ol & dang rin

mau vang.

Budc 6: BF3Et;0 (6 duong luong, 444,6mg, 0,3963ml, 3,133mmol) dugc bd
sung vao huyén phu chira 4-[3-[3-[tert-butyl(dimetyl)silyl]oxy-1-[(5-flo-3-pyridyl)-
oxy]propyl]-5-flo-[1,2,4]triazolo[4,3-a]pyridin-7-y1]-N-(2 -metylpyrazol-3-yl)pyrim-
idin-2-amin (310mg, 0,5221mmol) trong DCM (10ml) va dung dich thu duoc duogc
khudy & nhiét d¢ trong phong qua dém. Hon hop phan ung nay dugc dung bang
dung dich NaHCO3 béo hoa, tach pha, va dung dich nuée duge chiét_ bing EtOAc 2
x 20ml). Céc chiét phém két hop dugce lam kho, loc, c6 trong chin khong tao ra
198mg 3-[5-flo-7-[2-[(2-metylpyrazol-3-yl)amino]pyrimidin-4-yl]-
[1,2,4]triazolo[4,3-a]pyridin-3-y1]-3-[(5-flo-3-pyridyl)oxy]propan-1-ol & dang ran

mau vang.

Bude 7: NaH (8 duong luong, 132,2mg, 3,304mmol, dich phén tan dau
khoang 60%) dugc bd sung vao hdn hop gdm 3-[5-flo-7-[2-[(2-metylpyrazol-3-yl)
amino]pyrimidin-4-yl]-[1,2,4]triazolo[4,3-a]pyridin-3-yl]-3-[(5-flo-3-pyridyl)oxy]-
propan- 1-0l (198mg, O ,4130mmol) trong THF (20ml) va dung dich thu duoc duoc
khuay & nhiét do trong phong trong thdi gian 15 phat, sau d6 duoc dun néng & 65°C
trong thoi gian 1 gid. BS sung tiép hai dwong lugng NaH vao va dun néng & 70°C
trong thoi gian 1 gitr din dén hoan thanh viéc chuyén héa. Ding hén hop phan ung
nay bang vai giot nudc, cd trén xelit va tinh ché trén cot 12¢g ISCO rira giai bang
grad;en MeOH/DCM (0% dén 8% MeOH) tao ra 68mg chit rén mau vang ma duoc
phén giai trén cdt SFC khong d6i ximg tao ra 26,8mg (S) I-91 va 25,6mg (R) I-91.
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(S) 1-91: '"H NMR (400MHz, DMSO-d6) § 9,56 (d, ] = 4,0 Hz, 1H), 8,61 (d,
J=5,2 Hz, 1H), 8,34 — 8,21 (m, 3H), 7,76 (dt, = 11,0, 2,0 Hz, 1H), 7,68 (d, ] = 5,6
Hz, 1H), 7,40 (d, J = 1,9 Hz, 1H), 7,16 (s, 1H), 6,50 (t, ] =4,3 Hz, 1H), 6,29 (d, ] =
1,9 Hz, 1H), 4,88 (ddd, ] = 12,6, 6,9, 3,8 Hz, 1H), 4,65 (ddd, J = 12,6, 6,9, 3,7 Hz,
1H), 3,71 (s, 3H), 2,78 (qdt, ] = 11,6, 7,1, 4,1 Hz, 2H); MS: m/z 459,

(R)1-91: 'H NMR (400MHz, DMSO-d6) § 9,57 (s, 1H), 8,61 (d, J = 5,2 Hz,
1H), 8,35 — 8,21 (m, 3H), 7,82 — 7,73 (m, 1H), 7,68 (d, ] = 5,2 Hz, 1H), 7,40 (d, J =
1,9 Hz, 1H), 7,17 (s, 1H), 6,51 (¢, J = 4,3 Hz, 1H), 6,29 (d, J = 1,9 Hz, 1H), 4,88
(ddd, T = 12,3, 6,9, 3,8 Hz, 1H), 4,65 (ddd, J = 12,6, 7,0, 3,7 Hz, 1H), 3,71 (s, 3H),
2,78 (dddd, T =22,4, 18,3, 9,0, 4,9 Hz, 2H); MS: m/z 459.

4-(9-(4-flophenoxy)-8,9-dihydro-7H-6-oxa-1,2,2a!-triazabenzo[cd]azulen-4-
y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin (c6 cdng thirc I-66) c6 thé duoc
didu ché theo cach twong tu, chi khac & bude 1 1a 5-flopyridin-3-ol duge thay bing
4-flo-phenol.

4-(9~((5-clopyridin-3-yl)oxy)-8,9-dihydro-7H-6-oxa-1,1,2a!-triazabenzo[cd]-
azulen-4-yl)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin (c6 cong thic I-77) ¢6
thé duoc diéu ché theo cach tuong tu, chi khac & budc 1 1a 5-flopyridin-3-ol duge

thay bang 3-clo-5-hydroxypyridin.

(S) I-77 'H NMR (400MHz, DMSO0-d6) & 9,56 (s, 1H), 8,61 (d, J = 5,2 Hz,
1H), 8,38 — 8,24 (m, 3H), 7,94 (t, J = 2,2 Hz, 1H), 7,68 (d, ] = 5,2 Hz, 1H), 7,40 (d,
J=1,9 Hz, 1H), 7,16 (d, ] = 1,5 Hz, 1H), 6,52 (t, ] = 4,3 Hz, 1H), 6,29 (d, ] = 1,9
Hz, 1H), 4,88 (ddd, J = 12,6, 7,1, 3,7 Hz, 1H), 4,65 (ddd, J = 12,6, 7,0, 3,7 Hz, 1H),
3,71 (s, 3H), 2,78 (dtdt, T = 19,6, 11,6, 7,3, 3,9 Hz, 2H); MS: m/z 475.

(R) 1-77 'H NMR (400MHz, DMSO-d6) & 9,56 (s, 1H), 8,61 (d, ] = 5,1 Hz,
1H), 8,38 — 8,24 (m, 3H), 7,94 (t, T = 2,3 Hz, 1H), 7,68 (d, ] = 5,1 Hz, 1H), 7,40 (d,
J=1,9 Hz, 1H), 7,16 (d, J = 1,5 Hz, 1H), 6,52 (t, J = 4,3 Hz, 1H), 6,29 (d, J = 1,9
Hz, 1H), 4,88 (ddd, J = 12,7, 7,1, 3,9 Hz, 1H), 4,65 (ddd, T = 12,7, 7,0, 3,6 Hz, 1H),
3,71 (s, 3H), 2,77 (qdt, T = 15,8, 7,9, 4,1 Hz, 2H); MS: m/z 475.

4-(9-((5-clopyridin-3-yl)oxy)-8,9-dihydro-7H-6-oxa-1,1,2a'-triazabenzo[cd]-
azulen-4-yl)-N-(1-metyl-1H-pyrazol-5-yl)pyridin-2-amin (cé cong thirc I-78) c6 thé
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dugc didu ché theo cach tuong tu, chi khic & bude 1 1a 5-flopyridin-3-ol dugc thay
bing 3-clo-5-hydroxypyridin, va & budc 4, va (6'-flo-2'-hydrazino-[4,4']bipyridinyl-
2-yl)-(2-metyl-2H-pyrazol-3-yl)-amin thay cho 4-(2-flo-6-hydrazino-4-pyridyl)-N-
(2-metylpyrazol-3-yl)pyrimidin-2-amin.

4-(9-(4-flophenoxy)-8,9-dihydro-7H-6-oxa-1,2,2a!-triazabenzo[cd]azulen-4-
y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin (c6 cong thirc I-108) co6 thé dwoc
diéu ché theo cach tuong tw, chi khac & bude 1 1a 5-flopyridin-3-ol dugc thay bing
4-flophenol.

4-(9-(3-flophenoxy)-8,9-dihydro-7H-6-oxa-1,2,2a!-triazabenzo[cd]azulen-4-
y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin c6 thé dugc diéu ché theo cach
tuong tu, chi khac & bude 1 1a 5-flopyridin-3-ol duogc thay bang 3-flophenol.

(S)-4-(9-(3-flophenoxy)-8,9-dihydro-7H-6-oxa-1,2,2a-triazabenzo[cd]azulen-
4-y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin: 'H NMR (400MHz, DMSO-
d6) 6 9,57 (s, 1H), 8,61 (d, J = 5,2 Hz, 1H), 8,32 (d, J = 1,5 Hz, 1H), 7,68 (d, 1 = 35,3
Hz, 1H), 7,43 — 7,27 (m, 2H), 7,18 — 7,05 (m, 2H), 6,97 (dd, J = 8,3, 2,3 Hz, 1H),
6,82 (td, J = 8,5, 2,4 Hz, 1H), 6,39 (t, ] = 4,2 Hz, 1H), 6,30 (d, J = 1,9 Hz, 1H), 4,85
(ddd, T = 12,6, 6,7, 4,2 Hz, 1H), 4,63 (ddd, J = 12,7, 6,9, 3,9 Hz, 1H), 3,71 (s, 3H),
2,74 (tdd, J = 15,3, 7,8, 4,1 Hz, 2H); MS: m/z 458.

(R)-4-(9-(3-flophenoxy)-8,9-dihydro-7H-6-oxa-1,2,2a! -triazabenzo[cd]azulen-
4-y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin: '"H NMR (400MHz, DMSO-d6)
89,57 (s, 1H), 8,61 (d, J = 5,2 Hz, 1H), 8,32 (d, J = 1,5 Hz, 1H), 7,68 (d, J = 5,2 Hz,
1H), 7,43 — 7,27 (m, 2H), 7,18 — 7,05 (m, 2H), 6,97 (dd, J = 8,3, 2,3 Hz, 1H), 6,82
(td, J = 8,5, 2,4 Hz, 1H), 6,39 (t, ] = 4,2 Hz, 1H), 6,30 (d, J = 1,9 Hz, 1H), 4,85 (ddd,
J=12,6, 6,7, 4,1 Hz, 1H), 4,63 (ddd, J = 12,5, 7,0, 4,0 Hz, 1H), 3,71 (s, 3H), 3,28 (d,
I= 1,4 Hz, 1H), 2,74 (dqt, ] = 15,0, 7.4, 3,6 Hz, 2H); MS: m/z 458.

4-(3-(3-((tert-butyldimetylsilyl)oxy)-1-(3 ,4-diﬂophenoxy)propy1)-5 -flo-[1,2,-
4]triazolo[4,3-a]pyridin-7-yl)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin cé thé
duge didu ché theo cach twong tu, chi khac & budc 1 13 5-flopyridin-3-ol duge thay
bing 3,4-diflophenol va & budc cubi ciing viée khir silyl héa dugc hoan tat bang

tetrabutylamoni florua (TBAF) ma din dén viéc déng vong rugu mot cach ty phat.
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Buc’rc. 6 khéc: Tetrabutylamoni florua trong THF (1,0M, 1,0ml, 1,02mmol)
duoc bd sung nho giot vao dung dich chita 4-[3-[3-[ters-butyl(dimetyl)silyl]oxy-1-
(3,4-diflophenoxy)propyl]-5-flo-[1,2,4]triazolo[4,3-a]pyridin-7-yl]-N-(2-metylpyra-
zol-3-yl)pyrimidin-2-amin (250mg, 0,40mmol) trong THF (4ml) va hdn hop phan
ung nay dugc khudy & nhiét d6 trong phong trong thoi gian 2 gio. Hdn hop nay
duogc pha lodng bang nuéc, chiét bing EtOAc (3 x 30ml), lam kho (Na2SO4), loc va
c6 trén xelit. San phim dugc tinh ché theo phuong phap sic ky SiO2 (cot 12g ISCO)
rira gidi bang gradien MeOH/DCM (0% dén 8% MeOH) tao ra 60mg (31%) 4-(3-
(3-((tert-butyldimetylsilyl)oxy)-1-(3,4-diflophenoxy)propyl)-5-flo-
[1,2,4]triazolo[4,3-a]pyridin-7-yl)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin &

dang ran mau nau nhat.

(S)-4-(9-(3,4-diflophenoxy)-8,9-dihydro-7H-6-oxa-1,2,2a!-triazabenzo[cd]a-
zulen-4-y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin  (24,5mg): 'H NMR
(400MHz, DMSO-d6) & 9,57 (s, 1H), 8,61 (d, ] = 5,1 Hz, 1H), 8,31 (d, J = 1,4 Hz,
1H), 7,68 (d, ] = 5,2 Hz, 1H), 7,43 — 7,27 (m, 3H), 7,15 (d, ] = 1,5 Hz, 1H), 6,95
(dtd, J = 8,8, 3,4, 1,7 Hz, 1H), 6,36 — 6,27 (m, 2H), 4,85 (ddd, J = 12,6, 6,8, 4,1 Hz,
1H), 4,63 (ddd, T = 12,5, 6,9, 3,9 Hz, 1H), 3,71 (s, 3H), 2,74 (dddd, J = 15,7, 13.4,
7,7, 4,3 Hz, 2H); MS: m/z 476.

(R)-4-(9-(3,4-diflophenoxy)-8,9-dihydro-7H-6-oxa-1 ,2,2al-triazabenzo[cd]-
azulen-4-yl)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin (24,0mg): 'H NMR
(400MHz, DMSO-d6) & 9,57 (s, 1H), 8,61 (d, ] = 5,2 Hz, 1H), 8,31 (d, ] = 1,4 Hz,
1H), 7,68 (d, ] = 5,2 Hz, 1H), 7,43 — 7,27 (m, 3H), 7,15 (d, J = 1,6 Hz, 1H), 6,95
(dtd, J = 8.8, 3,3, 1,7 Hz, 1H), 6,36 — 6,27 (m, 2H), 4,85 (ddd, ] = 12,4, 6,7, 4,1 Hz,
1H), 4,63 (ddd, J = 12,5, 6,8, 3,9 Hz, 1H), 3,71 (s, 3H), 3,35 — 3,25 (m, 1H), 2,81 -
2,65 (m, 2H); MS: m/z 476. |
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4-(9-(3,4-diflophenoxy)-8,9-dihydro-7H-6-oxa-1,2,2a!-
triazabenzo[cd]azulen-4-y1)-N-(1-metyl-1H-pyrazol-5-yl)pyridin-2-amin  ¢6 thé
duoc didu ché theo cach tuong tu chi khac & budc 4 13 4-(2-flo-6-hydrazinylpyridin-
4-y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin duogc thay béﬁg 2'-flo-6'-
hydrazinyl-N-(1-metyl-1H-pyrazol-5-yl)-[4,4'-bipyridin]-2-amin. San phim triét
quang duoc tinh ché bing sic ky SFC trén ¢t khong d6i ximg.

(S)-4-(9-(3,4-diflophenoxy)-8,9-dihydro-7H-6-0xa-1,2,2a!-triazabenzo[cd]-
azulen-4-yl)-N-(1-metyl-1H-pyrazol-5-yl)pyridin-2-amin: 'H NMR (400MHz,
DMSO-d6) & 8,87 (s, 1H), 8,22 (dd, J = 5,3, 0,7 Hz, 1H), 7,86 (d, J = 1,5 Hz, 1H),
7,42 — 7,15 (m, 4H), 7,11 (dd, J = 1,6, 0,7 Hz, 1H), 6,95 (dtd, ] = 9,2, 3,4, 1,7 Hz,
1H), 6,80 (d, J = 1,5 Hz, 1H), 6,36 — 6,26 (m, 2H), 4,85 (ddd, J = 12,5, 6,7, 4,2 Hz,
1H), 4,63 (ddd, J = 12,5, 6,8, 4,0 Hz, 1H), 3,69 (s, 3H), 2,73 (ddd, ] = 11,5, 7,3, 4,2
Hz, 2H); MS: m/z 475.

(R)-4-(9-(3,4-diflophenoxy)-8,9-dihydro-7H-6-oxa-1,2,2a!-triazabenzo[cd]-
azulen-4-yl)-N-(1-metyl-1H-pyrazol-5-yl)pyridin-2-amin: 'H NMR (400MHz,
DMSO0-d6) & 8,88 (s, 1H), 8,22 (d, J = 5,3 Hz, 1H), 7,85 (d, ] = 1,5 Hz, 1H), 7,42 —
7,26 (m, 3H), 7,23 (dd, J = 5,4, 1,6 Hz, 1H), 7,14 — 7,08 (m, 1H), 7,00 — 6,91 (m,
1H), 6,80 (d, J = 1,5 Hz, 1H), 6,36 — 6,26 (m, 2H), 4,85 (ddd, ] = 12,5, 6,7, 4,2 Hz,
1H), 4,63 (ddd, ] = 12,5, 6,8, 4,0 Hz, 1H), 3,69 (s, 3H), 3,39 — 3,24 (m, 2H), 2,81 —
2,65 (m, 2H); MS: m/z 475.

(S)-4-(9-((1-metyl-1H-pyrazol-4-yl)oxy)-8,9-dihydro-7H-6-0xa-1,2,2a'-
triazabenzo[cd]azulen-4-y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin ¢6 thé
duoc diéu ché theo cach twong tu, chi khac & bude 1 1a 5-flopyridin-3-ol dugc thay
bang 1-metyl-1H-pyrazol-4-ol.

(S)-4-(9-((1-metyl-1H-pyrazol-4-yl)oxy)-8,9-dihydro-7H-6-oxa-1 ,2,2al-
triazabenzo[cd]azulen-4-y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin: H
NMR (400MHz, DMSO0-d6) & 9,57 (s, 1H), 8,61 (d, J = 5,2 Hz, 1H), 8,31 (d,J=1,4
Hz, 1H), 7,68 (d, J = 5,2 Hz, 1H), 7,53 (d, J = 0,9 Hz, 1H), 7,40 (d, J = 1,9 Hz, 1H),
7,20 (d, I = 0,9 Hz, 1H), 7,14 (d, ] = 1,5 Hz, 1H), 6,29 (d, ] = 1,9 Hz, 1H), 5,81 (t,J
= 4,6 Hz, 1H), 4,81 (ddd, J = 12,5, 6,5, 4,2 Hz, 1H), 4,60 (ddd, ] = 12,5, 7,1, 4,1 Hz,
1H), 3,72 (d, ] = 4,8 Hz, 6H), 2,77 — 2,61 (m, 2H); MS: m/z 444.
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(R)-4-(9-((1-metyl-1 H-pyrazol-4;yl)oxy)-8,9-dihydro-7H—6-oxa- 1,2,2al-
triazabenzo[cd]azulen-4-y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin: H
NMR (400MHz, DMSO-d6) 6 9,57 (s, 1H), 8,61 (d, J = 5,2 Hz, 1H), 8,31 (d, I =1,4
Hz, 1H), 7,68 (d, J = 5,2 Hz, 1H), 7,53 (d, ] = 0,9 Hz, 1H), 7,40 (d, J = 1,9 Hz, 1H),
7,20 (d, J=0,9 Hz, 1H), 7,14 (d, ] = 1,4 Hz, 1H), 6,29 (d, J = 1,9 Hz, 1H), 5,81 (t,J
= 4,0 Hz, 1H), 4,81 (ddd, T = 12,5, 6,6, 4,3 Hz, 1H), 4,60 (ddd, J = 12,5, 7,1, 4,1 Hz,
1H), 3,72 (d, J = 4,8 Hz, 6H), 2,79 — 2,58 (m, 2H); MS: m/z 444.

Vidu 10
3-benzyl-5-metyl-7-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyrimidin-4-yl)-3H-
1,1,2a!,3,5-pentaazaaxenaphtylen-4(5H)-on (c6 cong thirc I-28)

NZ
N

Sy
HN N 28 N
N 1-28
\
N= MeN\n/N‘CHzPh
(o)

(So d E) Bu6c 1: Benzyl isoxyanat (0,0268ml, 1,00 dwong luong,
1,665mmol) duge bd sung thanh hai phin vao dung dich chita 6-flo-4-[2-[(2-metyl-
pyrazol-3-yl)amino]pyrimidin-4-yl]-1H-pyridin-2-on hydrazon (500mg,
1,665mmol) trong DMF (12ml). Hon hop nay duge khudy trong thoi gian 30 phit,
sau d6 dugc cd trong chan khong. Can dugc nghién cing véi ELO va chét rén 1-
benzyl-3-[(Z)-[6-flo-4-[2-[(2-metylpyrazol-3-yl)amino]pyrimidin-4-yl]-1H-pyridin-

2-yliden]amino]ure tao ra dugc st dung & bude tiép theo khong can tinh ché thém.

~ Buée 2: PPhs-Br, (3,483, 8,087mmol, 5,0 duong lugng) duoc bd sung vao
dung dich chita 1-benzyl-3-[(Z)-[6-flo-4-[2-[(2-metylpyrazol-3-yl)amino]pyrimidin-
4-y1]-1H-pyridin-2-yliden]aminoJure (701mg, 1,617mmol) va DIPEA (2,82ml,
16,17mmol, 10,0 duong luong) trong MeCN (30ml). Hon hop ndy dugc dun néng &
70‘!’C trong thoi gian 2 gio. Hon hop nay dugce lam ngudi, pha lodng bing nudc,
khudy trong thoi gian 30 phiit, sau d6 duge cd trong chan khong. Cin duoc chiét
bing MeTHF va cac chiét phim hitu co két hop dugc rira 14n luot bang nuédc, dung
dich nuéc axit xitric 1% va nude. Dung dich thu duge lam khé (MgSOa), loc va co.

San phim thé duoc tinh ché theo phuong phép sic ky SiO: rira gidi bang gradien
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MeOH/DCM (0% dén 9% MeOH) tao ra 522mg N-benzyl-5-flo-7-[2-[(2-metyl-
pyrazol-3-yl)amino]pyrimidin-4-yl]-[1,2,4]triazolo[4,3-a]pyridin-3-amin.

Budce 3: H3n hop gdbm N-benzyl-5-flo-7-[2-[(2-metylpyrazol-3-yl)amino]py-
rimidin-4-y1]-[1,2,4]triazolo[4,3-a]pyridin-3-amin (132mg, 0,3178mmol) va dung
dich 8M etanolic chira metylamin (8mol/l) trong EtOH (5Sml, 40mmol) dugc khudy
trong thoi gian 2 gio & nhiét d6 trong phong. Hon hop ndy duge cd trong chin
khéng va cin dugce phan tach gitta MeTHF va nudc. D§ pH ctia pha nuée duoge diéu
chinh dén khoang 5 bang cach bd sung dung dich nudc axit xitric 1% vao mét cach
cén than. Pha nu6c duge chibt bing MeTHF va cac chiét phdm két hop dugc ria
b'?mg nude va nude mudi, 1am khé (Na2S04), loc va cb. Cin duogc sit dung & bude

tiép theo khong cén tinh ché thém.

Bu6e 4: HOn hop gdm N3-benzyl-N3-metyl-7-[2-[(2-metylpyrazol-3-yl)-
amino]pyrimidin-4-yl]-[1,2,4]triazolo[4,3-a]pyridin-3,5-diamin (130mg,
0,3048mmol) va 1,1'-carbonyldiimidazol (0,2471g, 1,524mmol) duoc dun néng &
80°C trong thoi gian 4 gid. Hon hop phan ng ndy duoc 1am ngudi va phén tach
gitta nuéc va MeTHF. Cac chiét phim hitu co két hop dugc rira 14n luot bing dung
dich nudc axit xitric 1%, nudce, nude mudi, 1am khd (MgSOs4), loc va ¢b trong chan
khéng. Sau khi dé yén trong thoi gian 2 ngay, chét két tia dugc thu gom, rira bing
MeOH lanh. San phdm thd (72mg) dugc hoa tan trong DMF va dugce dua dén sic
ky léng cao 4p tinh ché RP ma tao ra 42mg hop chit c6 cong thic 1-28. 'TH NMR
(400MHz, DMSO-ds) 8 9,54 (s, 1H), 8,58 (d, J= 5,2 Hz, 1H), 7,64 (s, 1H), 7,56 (d,
J=5,3 Hz, 1H), 7,48 (d, J= 7,2 Hz, 2H), 7,40 — 7,25 (m, 4H), 6,36 (s, 1H), 6,27 (d,
J=1,9 Hz, 1H), 4,99 (s, 2H), 3,70 (s, 3H), 3,20 (s, 3H).

3-(4-clobenzyl)-5-metyl-7-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyrimidin-4-
yD)-3H-1,2,2a!,3,5-pentaazaaxenaphtylen-4(5H)-on (c6 cdng thirc 1-98) co6 thé duogc
didu ché theo cach tuong tu, chi khac & budc 1 1a 4-clobenzyl isoxyanat thay cho
benzyl isoxyanat.

3-(3,5-diflobenzyl)-5-metyl-7-(2-((1-metyl-1H-pyrazol-5-
yl)amino)pyrimidin-4-yl)-3H-1,2,2a!,3,5-pentaazaaxenaphtylen-4(5H)-on (c6 cong
thie 1-99) ¢6 thé dugc didu ché theo cach tuwong tu, chi khic & bude 1 1a 3,5-

diflobenzyl isoxyanat thay cho benzyl isoxyanat.
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3-(3-clobenzyl)-5-metyl-7-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyrimidin-4-
yl)-3H-1,2,2al,3,5-pentaazaaxenaphtylen-4(SH)-on (c6 cong thic I-100) cd thé
duoc didu ché theo cach tuong tu, chi khac & bude 1 1a 4-clobenzyl isoxyanat thay

cho benzyl isoxyanat.
Vidu 1l

(S)-9-(4-clobenzyl)-6-metyl-4-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyrimidin-4-
yl)-8,9-dihydro-1,2,2al,6-tetraazabenzo[cd]azulen-7(6H)-on (c6 cong thirc 1-22)

NI N
HN)\N/ = /N\N cl
Mewy N4 1-22
\
N=— Me—N
5

Budce 1: HATU (2,10mg, 0,5531mm61) duoc bd sung vao hdn hqp gbm axit
4-tert-butoxy-2-[(4-clophenyl)metyl]-4-oxo-butanoic (165,3mg, 0,5531mmol), | 6-
flo-4- [2; [(2-metylpyrazol-3-yl)amino]pyrimidin-4-yl]-1H-pyridin-2-on hydrazon
(151mg, 0,5028mmol) va TEA (0,168ml, 2,4 dwong lugng, 1,207mmol) trong DMF
(3ml). H3n hop nay dugc khudy trong thdi gian 2 gid. Hon hop ndy duge cb trong
chin khong va cén dugc phén tach gifta EtOAc va nude. Cac chiét phdm hiru co
duge rira 1an luot bing nudce, dung dich nude axit xitric, nude va nude mubi, lam
khé (Na2S04), loc va ¢d tao ra 338mg fert-butyl 3-[(4-clophenyl)metyl]-4-[(22)-2-
[6-flo-4-[2-[(2-metylpyrazol-3-yl)amino]pyrimidin-4-yl]-1H-pyridin-2-

yliden]hydrazino]-4-oxo-butanoat ma duoc sir dung khéng can tinh ché thém.

- Budc 2: PhsP-Brz (4,0 duong lugng, 1,978mmol) duge bd sung ting phan
vao hdn hop gdm tert-butyl 3-[(4-clophenyl)metyl]-4-[(2Z)-2-[6-flo-4-[2-[(2-
metylpyrazol-3-yl)amino]pyrimidin—4-y1]-1H-pyridin—Z—yliden]hydrazino]-4-oxo-
butanoat (338mg, 0,4945mm61) va DIPEA (9,0 duong lugng, 4,450mmol) trohg
MeCN. H3n hop nay duoc dun néng & 80°C trong thoi gian 2 gidr dé tao ra hén hop
gOm hai hop chét méi. Nuée duge bd sung vao va hdn hgp nay dugc khudy trong
thdi gian 15 phut, sau d6 dugc chiét béng EtOAc. Céc chiét pham hitu co dugce rira
lan luot béng nude, dung dich nudc axit Xxitric, nuéc va mxéc mubi, 1am kho

(MgSOq4) va ¢d. Can dugc tinh ché trén cot chira 40g SiO> rira giai bing gradien
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EtOAc/heptan (0% dén 100% EtOAc) tao ra 177mg tert-butyl 4-(4-clophenyl)-3-[5-
flo-7-[2-[(2-metylpyrazol-3-yl)amino]pyrimidin-4-yl]-[1,2,4]triazolo[4,3-a] pyridin—
3-yl]butanoat.

Buéc 3 (bude 3 dén bude 5 twong tng véi bude 1 dén 3 thé hién trén So db
D.: HOn hop gdm tert-butyl 4-(4-clophenyl)-3-[5-flo-7-[2-[(2-metylpyrazol-3-
yl)amino]pyrimidin-4-y1]-[1,2,4]triazolo[4,3-a]pyridin-3-yl]butancat va MeNH>
trong THF (2M, 3ml, 6mmol) dugc dun néng trong lo kin & nhiét do 80°C trong
thoi gian 4 gio. Hon hop nay duoc c6, cin duge phan tach gitta EtOAc va dung dich
nudc axit xitric 5%. Cac chiét phém hitu co dugc rira béng nuée, nude mudi, 1am
khé (Na2S0s), loc va c6 tao ra 138mg fert-butyl 4-(4-clophenyl)-3-[5-
(metylamino)-7-[2-[(2-metylpyrazol-3-yl)amino]pyrimidin-4-yl]-
[1,2,4]triazolo[4,3-a]pyridin-3-yl]butanoat dugc st dung ma khong can tinh ché

thém.

Budc 4: Dung dich chira tert-butyl 4-(4-clophenyl)-3-[5-(metylamino)-7-[2-
[(2-metylpyrazol-3-yl)amino]pyrimidin-4-yl1]-[1,2,4]triazolo[4,3-a]pyridin-3-yl]-
butanoat (138mg, 0,2404mmol), DCM (2ml) va TFA (8ml) dugc khudy trong thoi
gian 2 gio. Hon hop ndy duge ¢b trong chin khong, cin duge hoa tan trong MeCN
va ¢6 lai l4n nita. Axit pyrazol-3-yl)amino]pyrimidin-4-y1]-[1,2,4]triazolo[4,3-
a]pyridin-3-y1]butanoic thu duoc 13 ddu mau do duge sir dung tiép ma khong can xir
ly thém.

Budce 5: HATU (110mg, 0,2893mmol) duoc bd sung mét 1an vao dung dich
chtta san phdm thd thu duge tir bude 4 (0,24mmol), TEA va DMF (4ml) va hdn hop
nay dugc khudy trong thoi gian 1 gid. Hon hop nay duge ¢ trong chan khong va
cin duoc phén tach gitta EtOAc va nude. Céc chiét phdm hitu co két hop duoc rira
1an luot bing nudc, dung dich nuédc axit xitric, nudc va nuée mubi, lam kho
(MgS04), loc va ¢b. Can duge tinh ché trén cot chira 4g SiO rira giai bang gradien
MeOH/DCM (0% dén 8% MeOH) tao ra 84mg hop chit c6 cong thirc 1-22 ma duoc
phan giéi trén c6t SFC khong dbi ximg tao ra 30mg (S)-1-22 va 30mg (R)-1-22.

9-(4-clobenzyl)-6-metyl-4-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyridin-4-
y1)-8,9-dihydro-1,2,2al,6-tetraazabenzo[cd]azulen-7(6H)-on (¢ cong thirc 1-40) cé
thé dugc didu ché theo cach twong tw, chi khic & budc 1 1a 6-flo-4-[2-[(2-
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metylpyrazol-3-yl)amino]pyrimidin-4-yl]-1H-pyridin-2-on hydrazin dugc thay bing
4-(2-flo-6-hydrazino-4-pyridyl)-N-(2-metylpyrazol-3-yl)pyridin-2-amin.

9-benzyl-6-metyl-4-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyridin-4-yl)-8,9-d-
ihydro-1,2,2a!,6-tetraazabenzo[cd]azulen-7(6H)-on (c6 cdng thirc I-61) c6 thé duoc
diéu ché theo cach twong tu, chi khac & bude 1 13 axit 4-tert-butoxy-2-[(4-clopheny-
)metyl]-4-oxo-butanoic dugc thay bing axit 4-tert-butoxy-2-[(phenyl)metyl]-4-
oxo-butanoic  va  6-flo-4-[2-[(2-metylpyrazol-3-yl)amino]pyrimidin-4-yl]-1H-
pyridin-2-on hydrazin dugc thay bing 4-(2-flo-6-hydrazino-4-pyridyl)-N-(2-
metylpyrazol-3-yl)pyridin-2-amin.

9-(4-metoxybenzyl)-6-metyl-4-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyrimi-
din-4-y1)-8,9-dihydro-1,2,2a!,6-tetraazabenzo[cd]azulen-7(6H)-on (c6 cong thirc I-
62) ¢ thé duge diéu ché theo cach tuong tw, chi khic & budc 1 1a axit 4-tert-
butoxy-2-[(4-clophenyl)metyl]-4-oxo-butanoic dugc thay bang axit 4-tert-butoxy-2-
[(4-metoxyphenyl)metyl]-4-oxo-butanoic.

9-(4-metoxybenzyl)-6-metyl-4-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyridin-
4-y1)-8,9-dihydro-1,2,2a!,6-tetraazabenzo[cd]azulen-7(6H)-on (c6 cong thirc 1-63)
c¢6 thé dugc diéu ché theo cach tuong tu, chi khic & budce 1 13 axit 4-tert-butoxy-2-
[(4-clophenyl)metyl]-4-oxo-butanoic dugc thay bing axit 4-tert-butoxy-2-[(4-meto-
xyphenyl)metyl]-4-oxo-butanoic va  6-flo-4-[2-[(2-metylpyrazol-3-yl)amino]py-
rimidin-4-yl]-1H-pyridin-2-on hydrazin dugc thay bang 4-(2-flo-6-hydrazino-4-
pyridyl)-N-(2-metylpyrazol-3-yl)pyridin-2-amin.

6-metyl-4-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyrimidin-4-y1)-9-propyl-
8,9-dihydro-1,2,2al,6-tetraazabenzo[cd]azulen-7(6H)-on (c6 cdng thirc I-64) cb thé
duc_;vc didu ché theo cach tuong tu chi khic 1a flo-4-[2-[(2-metylpyrazol-3-
yl)émino]pyrimidin—4—yl]-1H-pyridin—Z-on hydrazin duoc thay bang axit 2-(2-(tert-

butoxy)-2-oxoetyl)pentanoic.

9-xyclopropyl-6-metyl-4-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyrimidin-4-
yl)-8,9-dihydro-1,2,2al,6-tetraazabenzo[cd]azulen-7(6H)-on (c6 cong thic 1-65) c6
thé duge diéu ché theo cach twong tu, chi khac & budce 1 13 axit 4-tert-butoxy-2-[(4-
clophenyl)metyl]-4-oxo-butanoic =~ dugc  thay bang axit 4-tert-butoxy-2-
(xyclopropyl)-4-oxo-butanoic.
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9-benzyl-6-metyl-4-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyrimidin-4-yl)-
8,9-dihydro-1,2,2al,6-tetraazabenzo[cd]azulen-7(6H)-on (c6 céng thirc I-67) co thé
dugc didu ché theo cach twong tu, chi khac & bude 1 13 axit 4-tert-butoxy-2-[(4-clo-
phenyl)metyl]-4-oxo-butanoic dugc thay bang axit 4-tert-butoxy-2-[(phenyl)metyl]-

4-oxo-butanoic.

9-isobutyl-6-metyl-4-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyrimidin-4-yl)-
8,9-dihydro-1,2,2al,6-tetraazabenzo[cd]azulen-7(6H)-on (c6 cong thirc I-68) co thé
duoc diéu ché theo cach tuong tu, chi khac ¢ budce 1 1a axit 4-tert-butoxy-2-[(4-clo-
phenyl)metyl]-4-oxo-butanoic dugc thay béng axit 2-(2-(tert-butoxy)-2-oxoetyl)-4-

metylpentanoic.

9-isopropyl-6-metyl-4-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyrimidin-4-yl)-
8,9-dihydro-1,2,2a!,6-tetraazabenzo[cd]azulen-7(6H)-on (c6 cdng thirc I-69) cb thé
duge diéu ché theo cach twong tu, chi khac & bude 1 13 axit 4-tert-butoxy-2-[(4-clo-
phenyl)metyl]-4-oxo-butanoic dugc thay bing axit 4-(tert-butoxy)-2-isopropyl-4-o-

xobutanoic.

(S)-9-(4-flobenzyl)-6-metyl-4-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyridin-
4-y1)-8,9-dihydro-1,2,2a!,6-tetraazabenzo[cd]azulen-7(6H)-on (c6 cérig thiae 1-70)
6 thé duoc didu ché theo cach trrong tu, chi khac & budc 1 13 axit 4-tert-butoxy-2-
[(4-clophenyl)metyl]-4-oxo-butanoic dugc thay bing axit 4-fert-butoxy-2-[(4-
flophenyl)metyl]-4-oxo-butanoic va 6-flo-4-[2-[(2-metylpyrazol-3-
yl)amino]pyrimidin-4-yl]-1H-pyridin-2-on hydrazin dugc thay bang 4-(2-flo-6-
hydrazino-4-pyridyl)-N-(2-metylpyrazol-3-yl)pyridin-2-amin.

6-metyl-4-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyrimidin-4-yl)-9-(2,2,2-trifl-
oetyl)-8,9-dihydro-1,2,2a!,6-tetraazabenzo[cd]azulen-7(6H)-on (c6 cong thic I-71)
c¢6 thé dugc diéu ché theo cach twong ty, chi khac & budc 1 1a axit 4-tert-butoxy-2-
[(4-clophenyl)metyl]-4-oxo-butanoic dugc thay bang axit 2-((tert-butoxycarbonyl)a-
mino)-4,4,4-triflobutanoic.

9-(2-flo-4-metoxybenzyl)-6-metyl-4-(2-((1-metyl-1H-pyrazol-5-yl)amino)-
pyridin-4-y1)-8,9-dihydro-1,2,2al,6-tetraazabenzo[cd]azulen-7(6H)-on  (c6 cdng
thirc 1-74) ¢6 thé dugc didu ché theo cach twong tu, chi khac & budc 1 13 axit 4-rert-

butoxy-2-[(4-clophenyl)metyl]-4-oxo-butanoic dugc thay béng axit 4-tert-butoxy-2-
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[(2-flo-4-metoxyphenyl)metyl]-4-oxo-butanoic va 6-flo-4-[2-[(2-metylpyrazol-3-yl-
)amino|pyrimidin-4-yl]-1H-pyridin-2-on hydrazin dugc thay bang 4-(2-flo-6-
hydrazino-4-pyridyl)-N-(2-metylpyrazol-3-yl)pyridin-2-amin.

9-isobutyl-6-metyl-4-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyridin-4-y1)-8,9-
dihydro-1,2,2al,6-tetraazabenzo[cd]azulen-7(6H)-on (c6 cdng thic 1-75) co thé
dugc didu ché theo cach tuong tu, chi khac & budc 1 13 axit 4-tert-butoxy-2-[(4-clo-
phenyl)metyl]-4-oxo-butanoic dugc thay bang axit 2-(2-(tert-butoxy)-2-oxoetyl)-4-
metylpentanoic  va  6-flo-4-[2-[(2-metylpyrazol-3-yl)amino]pyrimidin-4-yl]-1H-
pyridin-2-on hydrazin dugc thay bang 4-(2-flo-6-hydrazino-4-pyridyl)-N-(2-
metylpyrazol-3-yl)pyridin-2-amin.

9-(4-flobenzyl)-6-metyl-4-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyrimidin-4-
yl)-8,9-dihydro-1,2,251,6-tetraazabenzo[cd]azulen—7(6H)-on (c6 cong thuc 1-79) cod
thé dugc didu ché theo céch twong tu, chi khac & budc 1 1a axit 4-terr-butoxy-2-[(4-
clophenyl)metyl]-4-oxo-butanoic dugc thay bang axit 4-tert-butoxy-2-[(4-
flophenyl)metyl]-4-oxo-butanoic.

9-(3-clobenzyl)-6-metyl-4-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyrimidin-4-
y1)-8,9-dihydro-1,2,2a!,6-tetraazabenzo[cd]azulen-7(6H)-on (c6 cdng thirc I-80) co
thé duge didu ché theo cach twong tu, chi khac & budc 1 13 axit 4-tert-butoxy-2-[(4-
clophenyl)metyl]-4-oxo-butanoic dugc thay bing axit 4-tert-butoxy-2-[(3-clopheny-

Dmetyl]-4-oxo-butanoic.

9-((5-clopyridin-2-yl)metyl)-6-metyl-4-(2-((1-metyl-1H-pyrazol-5-yl)amino-
)pyrimidin-4-y1)-8,9-dihydro-1,2,2al,6-tetraazabenzo[cd]azulen-7(6H)-on (c6 cdng
thire 1-84) co thé dugc didu ché theo cach tuong tu, chi khac & bude 1 1a axit 4-tert-
butoxy-2-[(4-clophenyl)metyl]-4-oxo-butanoic dugc thay bang axit 4-(tert-butoxy)-
2-((5-clopyridin-2-yl)metyl)-4-oxobutanoic.

‘ 9-(2-ﬂo-4-metoxybenzy1)—6-metyl-4-(2-((1-metyl-lH—pyrazol-S-yI)émino)-
pyriinidin—4-yl)-8,9-dihydr0-1,2,2a1,6-tetraazabenzo[cd]azulen—7(6H)-on (c6 cong
thire 1-85) ¢6 thé duoc didu ché theo cach twong tu, chi khac & budc 1 1a axit 4-tert-
butoxy-2-[(4-clophenyl)metyl]-4-oxo-butanoic dugc thay bang axit 4-tert-butoxy-2-
[(2-flo4-metoxyphenyl)metyl]-4-oxo-butanoic.
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6-metyl-4-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyridin-4-y1)-9-(2,2,2-triflo-
etyl)-8,9-dihydro-1,2,2al,6-tetraazabenzo[cd]azulen-7(6H)-on (c6 cong thirc 1-86)
co thé duoc diéu ché theo cach tuong ty, chi khac ¢ bude 1 13 axit 4-tert-butoxy-2-
[(4-clophenyl)metyl]-4-oxo-butanoic dugc thay bang axit 2-((tert-butoxycarbonyl)-
amino)-4,4,4-triflobutanoic va 6-ﬂo-4-[2-[(2-metylpyrazol-3;yl)aihino]pyrimidin-4-
yl]-1H-pyridin-2-on hydrazin dugc thay béng 4-(2-ﬂo-6-hydrazino-4-pyridjl)-N—(2-
metylpyrazol-3-yl)pyridin-2-amin.

9-isopropyl-6-metyl-4-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyridin-4-yl)-
8,9-dihydro-1,2,2a!,6-tetraazabenzo[cd]azulen-7(6H)-on (c6 cdng thic 1-87) cb thé
duoc diéu ché theo cach twong tu, chi khac & bude 1 1a axit 4-fert-butoxy-2-[(4-clo-
phenyl)metyl]-4-oxo-butanoic dugc thay béng axit 4-(fert-butoxy)-2-isopropyl-4-
oxobutanoic ~ va  6-flo-4-[2-[(2-metylpyrazol-3-yl)amino]pyrimidin-4-yl]-1H-
pyridin-2-on hydrazin dugc thay bing 4-(2-flo-6-hydrazino-4-pyridyl)-N-(2-
metylpyrazol-3-yl)pyridin;2-amin. : | |

9-((5-clopyridin-2-yl)metyl)-6-metyl-4-(2-((1-metyl-1H-pyrazol-5-yl)amino-
)pyridin-4-y1)-8,9-dihydro-1,2,2al,6-tetraazabenzo[cd]azulen-7(6H)-on (c6 cong
thire 1-94) ¢6 thé duoc diéu ché theo cach tuong tu, chi khac & budc 1 1a axit 4-tert-
butoxy-2-[(4-clophenyl)metyl]-4-oxo-butanoic dugc thay bing axit 4-(tert-butoxy)-
2-((5-clopyridin-2-yl)metyl)-4-oxobutanoic va 6-flo-4-[2-[(2-metylpyrazol-3-yl)am-
ino]pyrimidin-4-yl]-1H-pyridin-2-on  hydrazin duoc thay bing 4-(2-flo-6-
hydrazino-4-pyridyl)-N-(2-metylpyrazol-3-yl)pyridin-2-amin.

Vidu 12

9-(4-clobenzyl)-4-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyrimidin-4-yl)-8,9-dih-
ydro-1,2,2al,6-tetraazabenzo[cd]azulen-7(6H)-on (c6 cong thirc 1-34)

N| N
P Cl
HNJ\N z N\
N Va 1-34
Me\N N -
= HN

Budce 1: Amoniac duge cho qua dung dich chira mudi bis-TFA cia axit 4-(4-

clophenyl)-3-[5-flo-7-[2-[(2-metylpyrazol-3-yl)amino]pyrimidin-4-yl]-[1,2,4 ]triazo-
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lo[4,3-a]pyridin-3-yl]butanoic (90mg, 0,1224mmol) trong DMSO (2ml) trong thoi
gian 30 phut. Lo nay duogc ddy kin va dé qua dém. Hdn hop nay dugc tron véi nude
va ¢b d& loai bé amoniac. Dung dich con lai dugc pha loéng béng nude va axit héa
dén d6 pH=4 bang dung dich HCI IN. Chét két tha dwoc gom, rira bang nudc va
lam kho trong chin khéng cao tao ra 45mg axit 3-[5-amino-7-[2-[(2-metylpyrazol-
3-yl)amino]pyrimidin-4-yl]-[1,2,4]triazolo[4,3-a]pyridin-3-y1]-4-(4-
clophenyl)butanoic.

Buéce 2: HATU (33,65mg, 1,05 duong lugng, 0,09377mmol) duoc bd sung
vao hdn hop gdm axit 3-[5-amino-7-[2-[(2-metylpyrazol-3-yl)amino]pyrimidin-4-
yl]-[1,2,4]triazolo[4,3-a]pyridin-3-yl]-4-(4-clophenyl)butanoic (45mg,
0,08930mmol) va DIPEA (2,0 dwong lugng, 0,1786mmol) trong DMF (2ml). Hén
hop nay dugc khudy qua dém, c6 trong chin khong va cin dugc phan tich gifta
nuéc va MeTHF. Cac chiét phdm hiru co dugc rira 1An luot bing nude, dung dich
nudc NaHCO3 béo hoa, dung dich nudc axit xitric, nuée va nuée mudi, lam kho
(NazSO4), loc va c¢b. Cén da khd dugc nap vao cdt chira 4'g SiO2 rl"xé giai _b%mg
gradien MeOH/DCM (0% dén 8% MeOH) tao ra 33mg nguyén liéu c6 chira tap
chét. San phim dugc tinh ché lai trén cot sac ky 1éng cao ap pha dao tao ra 13,5mg
san phdm ma duoc phén giai trén cot SFC khong ddi xtng.

Vidu 13
4-(3-((6-metoxypyridin-3-yl)metyl)-4,5-dihydro-3H-1,2,2a!,5-tetraazaaxe-
naphtylen-7-yl)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin (c6 cong thirc I-24)

/

_ N AN
1-24
Me~~5 o

Budce 1: Piperidin (1,08ml, 931mg, 1,5 duong luong) dugc bb sung nho giot
vao dung dich chita 6-metoxypyridin-3-carbaldehyt (1g, 7,28mmol) va metyl xyan-
oaxetat (1,2 duong luong, 867mg, 8,75mmol) trong MeOH. Chét phan tmg thu
duoc duoc khudy qua dém & nhiét do trong phong. Chét két tha duoc loc, rira bing
luong nhdé EtOAc/heptan (theo ty 1€ khoang 1:5) va lam kho tao ra 1,54g metyl (2)-
2-xyano-3-(6-metoxy-pyridin-3-yl)-acrylat & dang tinh thé rén mau tring,
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Budce 2: Co(I)Cl2 (871,1mg, 6,507mmol, 2 duong luong) duge bd sung vao

"dung dich chua (E)-2-xyano-3-(6-metoxy-2-pyridyl)prop-2-enoat (710mg,
3,254mmol) trong MeOH (20ml) va THF (10ml) va dung dich thu dugc duoc khudy
trong thdi gian vai phit. Dung dich nay dugc 1am ngudi trong bé nudc da va NaBHy
(738,6mg 19,522mmol, 6 dwong luong) duge bd sung vio thanh nhiéu phan. Hon
hop nay duoc khudy trong thoi gian 4 gid & nhiét do trong phong, sau d6 dugc axit
hoéa bang dung dich HC1 IN. Cac dung méi bay hoi duge loai bé trong chan khong
va pha nuéc duoc chiét hai l1An bang EtOAc. Pha nudc dugc tao tinh bazo bing
dung dich nudc NaHCO3 bdo hoa, dugce tao mudi v6i NaCl va ¢6 trong chan khong
tao ra metyl 2-(aminometyl)-3-(6-metoxy-2-pyridyl)propanoat & dang rin mau xam

duoc str dung ma khong cén tinh ché thém.

Budce 3: NaHCO3 (169,75mg 1,92mmol, 1,5 duong lugng), tiép theo 1a tert-
butoxycarbonyl fert-butyl cacbonat (279,31mg, 1,28mmol) dugc bd sung vio dung
dich chuoa metyl 2-(aminometyl)-3-(6;met0xy-2-p}}ridylh)‘propanoat (287mg,
1,28mmol) trong THF (8ml) va nuéc (2ml). Dung dich thu duoc khudy trong thoi
gian 1 gid & nhiét d trong phong. Dung dich ndy duoc pha lodng bing EtOAc
(20ml) va 16p hitu co dugc rira bang dung dich NH4Cl bdo hoa, 1am kho (Na2SO04),
loc va c¢6 trong chin khéng tao ra 408mg metyl 2-[(tert-
butoxycarbonylamino)metyl]-3-(6-metoxy-3-pyridyl)propanoat dugc st dung ma
khong cén tinh ché thém.

Buée 4: LiOH (1,3 duong lugng 0,282ml, 0,635mmol) dugc bd sung vao
dung dich chira metyl 2-[(tert-butoxycarbonylamino)metyl]-3-(6-metoxy-3-pyridyl-
)propanoat (406mg, 1,258mmol) trong THF (7ml) va nuéc (2ml) va hén hop phan
g nay dugc khudy qua dém & nhiét d6 trong phong. Bé sung thém 20mg LiOH
vao va khudy lién tuc trong thoi gian 4 gio nita. Cac dung mdi dugc loai bo trong
chin khong va axit 2-[(fert-butoxycarbonylamino)metyl]-3-(6-metoxy-3-pyridyl)-
propanoic thu duge duoc sir dung khdng can tinh ché thém.

Budce 5: HATU 387,6mg, 0,999mmol) va 4-(2-flo-6-hydrazino-4-pyridyl)-N-
(2-metylpyrazol-3-yl)pyrimidin-2-amin (200mg, 0,666mmol) dugc bd sung vao hdn
hop gbm axit 2-[(tert-butoxycarbonylamino)metyl]-3-(6-metoxy-3-
pyridyl)propanoic (310mg, 0 dén 999mmol) trong DMF (3ml), sau d6 DIPEA
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(172,2mg 0,232ml, 1,332mmol) dugc bd sung vao. Dung dich thu dugc khuéy o
nhiét do trong phong trong thoi gian 2,5 gid. Dung dich nay dugc pha lodng bang
nuéc va chiét bng EtOAc (2 x 20ml). Cac chiét phim két hop duge lam khd
(Na2804), loc va ¢o trén xelit trong chan khong. San pham thé dugce tinh ché theo
phuong phap séc ky SiO2 rira giai bing gradien MeOH/DCM (0% dén 5% MeOH)
tao ra 137mg fert-butyl N-[3-[2-[6-ﬂ0-4-[2-[(2-mety1pyrazol—3-yl)amino]pyrimidin-
4-yl]-2-pyridyl]hydrazino]-2-[(6-metoxy-3-pyridyl)metyl]-3-oxo-propyl]carbamat &

dang ran mau vang.

Budéc 6: PhsP-Br: (294,4mg, 0,6834mmol) dugce bd sung vao dung dich chira
tért—butyl N-[3-[2-[6-flo-4-[2-[(2-metylpyrazol-3-yl)amino|pyrimidin-4-yl]-2-pyrid-
yllhydrazino]-2-[(6-metoxy-3-pyridyl)metyl]-3-oxo-propyljcarbamat (135mg,
0,2278mmol) trong THF (3ml), tiép theo la bd sung chadm DIPEA (0,199ml,
147,2mg, 1,139mmol) vao. Hn hop thu dugc dugc dun néng & 70°C trong thoi
gian 1,5 gid. Hon hop phén mg nay dugc pha lodng bing nuéc va chiét bing
EtOAc (2 x 15ml). Céc chiét phdm két hop dugc rira bang dung dich axit xitric 5%,
lam khd (Na2SOs), loc va cd trén xelit. San phim thé dugc tinh ché theo phuong
phép sic ky SiOz (cot 12g ISCO) ria giai bang gfadien MeOH/DCM (0% dén 5%
MeOH) tao ra 83mg tert-butyl N-[2-[5-ﬂo-7-[2-[(2-metylpyrazol—3-
yl)amino]pyrimidin-4-y1]-[1,2,4]triazolo[4,3-a]pyridin-3-yl]-3-(6-metoxy-3-
pyridyl)propyl]carbamat

Hop chét néu & d& muc nay c6 thé dugc didu ché tir tert-butyl N-[2-[5-flo-7-
[2-[(2-metylpyrazol-3-yl)amino]pyrimidin-4-yl]-[1,2,4]triazolo[4,3-a]pyridin-3-yl]-
3-(6-metoxy-3-pyridyl)propyl]carbamat bang cach 4p dung quy trinh & bude 3 va
budc 4 cua Vi du 3.

4-(3-((6-metoxypyridin-2-yl)metyl)-4,5-dihydro-3H-1,2,2a!,5-tetraazaaxena-
phtylen-7-y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin (c()fcéng. thie 1-27) co
thé dugc diéu ché theo cach twong tu chi khac 1a 6-metoxypyridin-2-carbaldehyt
thay cho 6-metoxypyridin-3-carbaldehyt & budc 1..

(S)-4-(3-((2-metoxypyridin-3-yl)metyl)-5-metyl-4,5-dihydro-3H-1,2,2a',5-
tetraazaaxenaphtylen-7-yl)-N-(1-metyl-1H-pyrazo}-5-yl)pyrimidin-2-amin (c6 cbng
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thirc 1-43) c6 thé dugc diéu ché theo cach twong tu chi khéc 13 2-metoxypyridin-3-
carbaldehyt thay cho 6-metoxypyridin-3-carbaldehyt & budc 1.

Viduy 14

(R)-9-(4-clobenzyl)-6-metyl-4-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyrimidin-4-yl)-
8,9-dihydro-1,2,2a!,6,8-pentaazabenzo[cd]azulen-7(6H)-on (c6 cong thirc I-6)

NTR
JI\ = N Cl
HN N 7 =\
AN 16
Me\N = S N B
\
N—

MeN7’—-NH
(o]

Buédce 1: HATU (153mg, O,40mm61) duoc bd sung vao hdn hop gdm 6-flo-4-
[2-[(2-metylpyrazol-3 -yl)amino]pyrimidin-4-y1]-1H-pyridin-2-on hydrazon (104mg,
0,33mmol), axit (2R)-2-(tert-butoxycafbonylamiﬁo)-3-(4-clopheny1)propanoic
(125mg, 0,4mmol) va TEA (0,138ml, 1,0mmol) trong DMF (1,5ml). Hdn hop nay
dugc khudy trong thoi gian 2 gir va phén tach gitta nuéc va EtOAc. Céc chiét phim
hitu co duqc; ria lén luot béng nudc, dung dich nuéc NaHCO3, dung dich nudc axit
xitric 1%, nudc Vé nude mudi, 1am khod (MgSO0s4), loc va cd trong chan khong téo ra
1 §5mg (89%) (R)-tert-butyl (3-(4-clophenyl)-1-(2-(6-flo-4-(2-((1-metyl-1H-pyrazo-
1-5-yl)amino)pyrimidin-4-yl)pyridin-2(1H)-yliden)hydrazinyl)-1-oxopropan-2-yl)-

carbamat duge st dung & budc tiép theo ma khong cin tinh ché thém. MS: m/z 582.

BuGc 2: Hdn hop gdbm (R)-fert-butyl (2-(4-clophenyl)-1-(5-flo-7-(2-((1-
metyl-1H-pyrazol-5-yl)amino)pyrimidin-4-yl)-[1,2,4]triazolo[4,3-a]pyridin-3-yl)et-
yDcarbamat (195mg, 0,3mmol), PhsP-Br, (506mg 1,2mmol) va DIPEA (0,46ml,
2,644mmol) trong MeCN (5ml) dugc dun néng & 80°C trong thoi gian 40 phut
trong 1o kin. H&n hop nay dugce lam ngudi dén nhiét do trong phong, dugce tron voi
nu6e (1ml) va khudy trong thoi gian 20 phut. Hon hop ndy dwoc phan tach gifta
EtOAc va H0, cac chiét phém hitu co duge rira 1an luot béng dung dich nude
NaHCOs3, dung dich nudc axit xitric 1%, nuée va nude mudi sau d6 duoc 1am kho
(MgSO4), loc va c0 trong chan khong. Can dugc tinh ché trén cot 12g SiO> rira giai
bang gradien MeOH/DCM (0% dén 7% MeOH) tao ra 120mg (72%) (R)-tert-butyl
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(2-(4-clophenyl)-1-(5-flo-7-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyrimidin-4-yl)-
[1,2,4]triazolo[4,3-a]pyridin-3-yl)etyl)carbamat & dang bot mau vang. MS: m/z 564.

Budc 6 (So dd E): Hon hop gdm fert-butyl N-[(2S)-3-(4-clophenyl)-2-[5-flo-
7-[2-[(2-metylpyrazol-3-yl)amino]pyrimidin-4-yl1]-[1,2,4]triazolo [4,'3 -a]pyridin-3-y-
1]propyl]carbamat (44mg, 0,078mmol) va MeNH> (2M, 3,0ml, 66,0mmol) trong
THF duoc khudy & nhiét do trong phong trong thoi gian 30 phiit. Hdn hop ndy duoc
¢d trong chan khong, cdn dugc hoa tan trong TEA chira MeOH va ¢d. Cin duge
nghién cing v&i hdn hop gdm hexan va EtO (theo ty 18 2:1) va loc tao ra 43mg
(99%) (R)-tert-butyl (2-(4-clophenyl)-1-(7-(2-((1-metyl-1H-pyrazol-5-
yl)amino)pyrimidin-4-yl)-5-(metylamino)-[1,2,4]triazolo[4,3-a]pyridin-3-
yDetyl)carbamat. MS: m/z 575.

Budc 7: Dung dich chira HCI trong dioxan (4ml) duoc bb sung vao dung
dich chita  (R)-tert-butyl = (2-(4-clophenyl)-1-(7-(2-((1-metyl-1H-pyrazol-5-
yl)amino)pyrimidin-4-yl)-5-(metylamino)-[1,2,4]triazolo[4,3-a]pyridin-3-
yl)etyl)carbamat (43mg, 0,075mmol) trong DCM (6ml). Hdn hop nay dugc khqu
trong thoi gian 4 gio va ¢0 trong chan khong. Cin dugc nghién cling véi EO va
loc tao ra (R)-3-(1-amino-2-(4-clophenyl)etyl)-N-metyl-7-(2-((1-metyl-1H-pyrazol-
5-yl)amino)pyrimidin-4-yl)-[1,2,4]triazolo[4,3-a] pyridiﬁ-S—amin tetrahydroclorua
dugce sir dung & bude tiép theo ma khong can tinh ché thém. MS: m/z 475.

Budc 8: 1,1'-carbonyldiimidazol (65mg, 0,4mmol) dugc bd sung vao 3-
[(1R)-1-amino-2-(4-clophenyl)etyl]-N-metyl-7-[2-[(2-metylpyrazol-3- _
yl)amino]pyrimidin-4-yl]-[1,2,4]triazolo[4,3-a]pyridin-5-amin tetrahydroclorua
(46mg, 0,074mmol) trong MeCN (3ml). Hon hgp ndy dugc birc xa trong 10 vi séng
& 140°C trong thoi gian 2 gid. Hon hop nay duoc ¢d ngudi va cd trong chan khong.
Cén dugce tinh ché trén cot chita 4g SiO» rira giai bing gradien MeOH/DCM (0%
dén 7% MeOH) tao ra 12mg (R)-9-(4-clobenzyl)-6-metyl-4-(2-((1-metyl-1H-
pyrazol-5-yl)amino)pyrimidin-4-y1)-8,9-dihydro-1,2,2al,6,8-
pentaazabenzo[cd]azulen-7(6H)-on (c6 cong thirc I-6) & dang bot mau vang. H
NMR (400MHz, DMSO-d6) & 9,59 (s, 1H), 8,62 (d, J = 5,2 Hz, 1H), 8,38 (d, J =
5,8le_, 1H), 8,21 (d, /= 1,2 Hz, 1H), 7,71 (d, J = 5,2 Hz, 1H), 7,44 — 7,33 (m, 5H),
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7,06 (d, J= 1,2 Hz, 1H), 6,31 (d, J=1,9 Hz, 1H), 5,22 (dt, /= 9,1, 5,7 Hz, 1H), 3,72
(s, 3H), 3,51 — 3,45 (m, 2H), 3,21 (s, 3H). MS: m/z 501.

(R)-9-isobutyl-6,8-dimetyl-4-(2-((1-metyl-1H-pyrazol-5 -yl)amino)pyrimidin-
4-y1)-8,9-dihydro-l,2,2a1,6,8-pentaazabenzo[cd]azulen-7(6H)-of1 (1-19) c6 thé duoc
didu ché theo cach twong ty, chi khac & bude 1 14 axit 2-(tert-butoxycarbonylmetyl-
amino)-4-metyl-pentanoic thay cho axit (2R)-2-(tert-butoxycarbonylamino)-3-(4-cl-
ophenyl)propanoic. MS: m/z 447.

(R)-9-isobutyl-8-metyl-4-(2-((1-metyl-lH-pyrazol-S-yl)amino)pyrimidin;4-y-
1)-8,9-dihydro-1,2,2a!,6,8-pentaazabenzo[cd]azulen-7(6H)-on (c6 cdng thirc 1-23) c6
thé dugc diu ché theo cach tuong tu, chi khdc & budc 1 13 axit 2-(tert-
butoxycarbonyl-metyl-amino)-4-metyl-pentanoic  thay cho axit (2R)-2-(fert-
butoxycarbonylamino)-3-(4-clophenyl)propanoic va & budc 5 metylamin dugc thay

bang amoniac.

'H NMR (400MHz, DMSO-ds) & 10,36 (s, 1H), 9,54 (s, 1H), 8,60 (d, J = 5,2 Hz,
1H), 8,02 (d, J= 1,3Hz, 1H), 7,47 (d, J = 5,2 Hz, 1H), 7,39 (d, J = 1,9 Hz, 1H), 7,04
(d, J= 1,4 Hz, 1H), 6,35 (d, J = 1,9 Hz, 1H), 5,01 (dd, J= 9,2, 6,8 Hz, 1H), 3,73 (s,
3H), 3,06 (s, 3H), 1,96 (dt, J = 13,4, 7,3 Hz, 1H), 1,83 (ddd, J = 13,4, 9,2, 5,8 Hz,
1H), 1,41 (dt, J = 13,5, 6,7 Hz, 1H), 1,01 (d, J = 6,6 Hz, 3H), 0,85 (d, J = 6,6
Hz,3H). MS: m/z 433.

9-isobutyl-6-metyl-4-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyridin-4-yl)-8,9-
dihydro-1,2,2a!,6,8-pentaazabenzo[cd]azulen-7(6H)-on (c6 cdng thic 1-25) c6 thé
duoc didu ché theo cach twong ty, chi khac & bude 1 1a axit (2R)-2-(tert-butoxycarb-
onylamino)-3-(4-clophenyl)propanoic dugc thay béng axit 2-((fert-butoxycarbonyl-

Yamino)-4-metylpentanoic.

(R)-9-(4-metoxybenzyl)-6-metyl-4-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyr-
idin-4-y1)—8,.9-dihydro-1,2,2a1,6,8-pentaazabenzo[cd]azulen-7(6H)-on (c6 cong thirc
1-26) c6 thé dugc didu ché theo cach twong tu, chi khdc & bude 1 1a axit (2R)-2-
(tei:t-butoxycarbonylamino)-3-(4-clopheny1)pr0panoic duoc thay bing axit (2R)-2-
(tert-butoxycarbonylamino)-3-(4-metoxyphenyl)propanoic ~ va 6-flo-4-[2-[(2-
me‘Eylpyrazol—3-yl)amino]pyrimidin-4-yl]-1H—pyridin-2-on hydrazon dugc thay
béang 4-(2-flo-6-hydrazino-4-pyridyl)-N-(2-metylpyrazol-3-yl)pyridin-2-amin.
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(R)-9-(4-flobenzyl)-6-metyl-4-(2-((1-metyl-1H-pyrazol-5-
yl)amino)pyrimidin-4-y1)-8,9-dihydro-1,2,2a!,6,8-pentaazabenzo[cd]azulen-7(6H)-
on (c6 cong thirc I-35) c6 thé dugc diéu ché theo cach twong tu, chi khic & budc 1
la axit (2R)-2-(te_rt-butoxycarbonylamino)-3-(4-clophenyl)propanoic dugc thay
bang axit (2R)-2-(tert—butoxyqarbonylamino)-3-(4-ﬂophenyl)propanoic.

(R)-9-(3-flobenzyl)-6-metyl-4-(2-((1-metyl-1H-pyrazol-5-
yl)amino)pyrimidin-4-y1)-8,9-dihydro-1,2,2a!,6,8-pentaazabenzo[cd]azulen-7(6H)-
on (c6 cdng thirc I-39) c6 thé duge diéu ché theo cach twong tur, chi khac & buée 1
la axit (2R)-2-(tert-butoxycarbonylamino)-3-(4-clophenyl)propanoic dugc thay
bang axit (2R)-2-(tert-butoxycarbonylamino)-3-(3-flophenyl)propanoic.

(R)-9-(xyclopropylmetyl)-6-metyl-4-(2-((1-metyl-1H-pyrazol-5-yl)amino)-
pyrimidin-4-y1)-8,9-dihydro-1,2,2a!,6,8-pentaazabenzo[cd]azulen-7(6H)-on (co
cdng thirc I-51) ¢6 thé duge diéu ché theo cach twong tw, chi khac & bude 1 1a axit
(2R)-2-(tert-butoxycarbonylamino)-3-(4-clophenyl)propanoic dugc thay bang axit
(R)-2-((tert-butoxycarbonyl)amino)-3-xyclopropylpropanoic.

Vidu 15
4-(9-((4-clo-1H-pyrazol-1-yl)metyl)-8,9-dihydro-7H-6-0xa-1,2,2a!-triazabenzo-
[cd]azulen-4-y1)-N-(tetrahydro-2H-pyran-4-yl)pyrimidin-2-amin (c6 cdng thirc I1-110)

Bt e e
ZN Buoc 1 Budc 3

"y OTBDMS
aX=F

Bube 2 15-2

ude I:>15 1b: = NHNH,

N Z R =2- metylsulfanyl pyrimidin-4-yl
Buée 7
X N / N’N ] 3 N
Budc 4 Bude 5 \}/NsN

CH2 »OTBDMS
15-3 Budc 6 [:, 15-4a: R' = SMe

N 15-4b: R' =SO,Me
cl
NSO =N, (S ?
-
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Bu6c 1: Hon hop gdm 4-clo-2-(metylsulfanyl)pyrimidin (2g, 12,45mmol),
axit (2,6-diflo-4-pyridyl)boronic (3,95g, 24,90mmol), Cs2CO3 (8,11g, 24,90mmol)
va (dppf)PdCl-DCM (1,07g, 1,24mmol) trong nude (15ml) va MeCN (45ml) dugc
loai khi bang Na, day nép 6ng nghiém phan ng bang thiy tinh (150ml), dun néng &
95°C trong thoi gian 2,5 gid. Sau khi lam ngudi, hdn hop nay dugc loc qua dém
xelit ngén, pha lodng bang nuéc, chiét bing EtOAc (2 x 80ml), lam khd (Na;SOs),
loc va ¢6 trén xelit. San phdm tho dugc tinh ché theo phuong phép sic ky SiO2 (cot
ISCO 40g) va rira giai bing gradien EtOAc/heptan (0% dén 15% EtOAc) tao ra
2,66g (89%) 4-(2,6-diflopyridin-4-y1)-2-(metylthio)pyrimidin & dang rdn mau trang.
MS: m/z 239.

Budc 2: Hydrazin (1,11ml, 33,4mmol) dugc bd sung vao huyén phu chira 4-
(2,6-diflo-4-pyridyl)-2-metylsulfanyl-pyrimidin (2,66g, 11,1mmol) trong EtOH
(70ml) va dun néng & 70°C trong thoi gian 5,5 giod. Sau thi lam ngudi, dung dich
nay duoc cb trong chan khong va nghién cing v&i nuée. Chét rin duge gom bang
céch loc, rira bang nudc, lam kho trong chan khdng cao tao ra 2,69g (96%) 4-(2-flo-
6-hydrazinylpyridin-4-yl)-2-(metylthio)pyrimidin (c6 cdng thirc 15-1b) & dang rn
mau tring duc. MS: m/z 251.

Budc 3: HATU (1,70g, 4,37mmol), [6-flo-4-(2-metylsulfanylpyrimidin-4-
yl)-2-pyridyllhydrazin (0,845g, 3,36mmol) va DIPEA (0,88ml, 5,04mmol) theo
trinh ty duoc bd sung vao dung dich chira axit 4-[fert-butyl(dimetyl)silyl]oxy-2-[(4-
clopyrazol-1-yl)metyl]butanoic (1,34g, 4,04mmol) trong DMF (20ml) va hdn hgp
thu dugc dugc khudy & nhiét do trong phong trong thoi gian 2,5 gid. Dung dich
duogc pha lofing bang nudce va chiét bing EtOAc (3 x 50ml). Céc chiét pham két hop
duoc rira béng dung dich axit xitric 5%, nudc mudi, sau 6 duoc lam kho (Na2S0s),
loc va cb trén xelit. San phdm thd dudc tinh ché theo phuong phap sac ky Si0 ((cot
24¢g ISCO) va rura giai bang gradien MeOH/DCM (O% dén 5% MeOH) taoral 37g
(72%) 4-((tert-butyldimetylsilyl)oxy)-2- ((4 -clo-1H-pyrazol-1-yl)metyl)-N'- (6 -flo-4-
(2-(metylthio)pyrimidin-4-yl)pyridin-2-yl)butanhydrazit (c6 cong thirc 15-2) & dang

rén mau nau. MS: m/z 566.

Bué6c 4: PhsP-Bra (4,56g, 10,8mmol) dugc bd sung thanh nhiéu phin vao
dung dich chtra 4-[tert-butyl(dimetyl)silyl]oxy-2-[(4-clopyrazol-1-yl)metyl]-N'-[6-
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flo-4-(2-metylsulfanylpyrimidin-4-yl)-2-pyridyl]butanhydrazit (2,04g, 3,60mmol)
trong MeCN (30ml) va DIPEA (3,14ml, 18,0mmol) va dung dich nay dugc khudy &
nhiét d§ trong phong trong thoi gian 1 gi¢. Dung dich.n.e‘ly duoc pha lodng bang
nudc, chit bing EtOAc (3 x 80ml). Céc chiét phdm két hop dugc rira bang dung
dich axit xitric 5%, nudc mudi, 1am kho (Na2S0s), loc va ¢ trén xelit. San phém
thd duoc tinh ché bing cach sic ky SiO, (c6t ISCO 40g) rira giai bing gradien
MeOH/DCM (0% dén 5% MeOH) tao ra 1,38g (70%) 3-(4-((tert-
butyldimetylsilyl)oxy)-1-(4-clo-1H-pyrazol-1-yl)butan-2-yl)-5-flo-7-(2-

(metylthio)pyrimidin-4-yl)-[1,2,4]triazolo[4,3-a]pyridin (c6 cOng thirc 15-3) & dang

gom mau ndu do. MS: m/z 548.

Budc 5: Tetrabutylamoni florua trong THF (1,0M, 3ml, 2,96mmol) dugc bd
sung vao dung dich chira tert-butyl-[4-(4-clopyrazol-1-yl)-3-[5-flo-7-(2-metylsulfa-
nylpyrimidin-4-yl)-[1,2,4]triazolo[4,3-a]pyridin-3 -ylj butoxy] -dimetyl-silan (658mg,
1,20mmol) trong THF (15ml). Dung dich thu duoc khudy & nhiét d¢ trong phong
trong thoi gian 1,5 gid, pha lodng bang nudc va chiét baing EtOAc (2 x 50ml). Céc
chiét phim két hop duge rira bing nude mudi, lam khd (Na2SO4), loc va ¢b trén
xelit. San phim thoé dugce tinh ché theo phwong phap sic ky SiO» (cot 12g ISCO)
rira giai bang gradien MeOH/DCM (0% dén 5% MeOH) tao ra 278mg (56%) hop

chét ¢6 cong thirc 15-4a & dang rin mau vang. MS: m/z 413.

Budce 6: mCPBA (451,6mg, 2,01mmol) dugc bd sung thanh nhidu phan vao
dung dich chita 9-((4-clo-1H-pyrazol-1-yl)metyl)-4-(2-(metylthio)pyrimidin-4-yl)-
8,9-dihydro-7H-6-oxa-1,2,2al-triazabenzo[cd]azulen (278mg, 0,67mmol) trong
DCM (7ml) d& duge 1am ngudi trong bé nudc da va khudy & nhiét d6 trong phong
trong thoi gian 1,5 gid. Hon hop nay dugc rira bang dung dich nuéc Na2S203 bio
hoa, NaHCO;3 béo hoa, lam khd (Na2S0s), loc va ¢b trong chén khong tao ra 279mg
(93%) hop chit c6 cong thitc 15-4b & dang rin mau néu, duge sir dung & bude tiép

theo ma khong cin tinh ché thém. MS: m/z 445,

Bué6c 7: 4-aminotetrahydropyran (0,40ml, 3,75mmol) va DIPEA (0,65ml,
3,75mmol) dugc bé sung vao dung dich chira 9-((4-clo-1H-pyrazol-1-yl)metyl)-4-
(2-(metylsulfonyl)pyrimidin-4-yl)-8,9-dihydro-7H-6-oxa-1,2,2a!-
triazabenzo[cd]azulen (279mg, 0,62mmol) trong DMSO (2,5ml). Dung dich nay
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duoc dun nong & 80°C trong thoi gian 1 gid, pha lodng bing nudc va chiét bang
EtOAc (3 x 20ml). Céc chiét phdm két hop dugc rira bang dung dich axit xitric 5%,
lam khd (NazSO4), loc va ¢b trén xelit. San phédm thé dwoc tinh ché theo phuong
phéap séc ky SiO2 (cot ISCO, 12g) rira giai bing gradien MeOH/DCM (0% dén 8%
MeOH) tao ra 187mg (64%) hop chét c6 cong thirc I-110 triét quang & dang rén
mau vang. MS: m/z 466.

Hdn hop triét quang duge phan giai theo phuong phép séc ky SFC trén nén
khéng d6i xtng:

(R) I-110 (38,7mg) 'H NMR (400MHz, DMSO-d6) & 8,41 (d, J = 5,2 Hz,
1H), 8,22 (d, J = 1,4 Hz, 1H), 8,04 (d, J = 0,8 Hz, 1H), 7,56 (d, J = 1,0 Hz, 1H),
7,32 (t, ] = 6,4 Hz, 2H), 7,05 (d, J = 1,5 Hz, 1H), 4,91 (dd, J = 13,8, 5,3 Hz, 1H),
4,69 — 4,57 (m, 2H), 4,50 (ddd, J = 12,1, 8,0, 3,6 Hz, 1H), 4,12 (tt, J = 8,6, 5,6 Hz,
1H), 4,03 (s, 1H), 3,89 (dt, ] = 11,3, 3,4 Hz, 2H), 3,43 (t, ] = 11,4 Hz, 2H), 2,25 -
2,02 (m, 2H), 1,88 (d, J = 12,5 Hz, 2H), 1,55 (qd, J = 11,6, 4,3 Hz, 2H); MS: m/z
466.

(S) I-110 (38,2mg) 'H NMR (400MHz, DMSO-d6) & 8,41 (d, J = 5,1 Hz,
1H), 8,22 (d, J = 1,4 Hz, 1H), 8,04 (s, 1H), 7,56 (s, 1H), 7,38 — 7,28 (m, 2H), 7,05
(d, J=1,5Hz, 1H), 4,91 (dd, J = 13,8, 5,4 Hz, 1H), 4,69 — 4,57 (m, 2H), 4,50 (ddd,
J=12,1, 8,0, 3,6 Hz, 1H), 4,12 (it, J = 8,6, 5,6 Hz, 1H), 4,03 (s, 1H), 3,89 (dt, J =
11,3, 3,4 Hz, 2H), 3,43 (t, J = 11,3 Hz, 2H), 2,25 — 2,02 (m, 2H), 1,88 (d, J = 12,3
Hz, 2H), 1,63 — 1,48 (m, 2H); MS: m/z 466.

4-(9-((4-clo-1H-pyrazol-1-yl)metyl)-8,9-dihydro-7H-6-oxa-1,2,2a!-triazabe-
nzo[cd]azulen-4-yl)-N-(oxetan-3-yl)pyrimidin-2-amin duogc didu ché theo cach
tuong tu chi khac & budce 7 thi 4-amino tetrahydropyran dugc thay bang 3-amino-
oxet:én. Hdn hop triét quang duge phan gidi theo phuong phap sdc ky SFC trén cot
khéng db6i xtng tao ra:

(R)-4-(9-((4-clo-1H-pyrazol-1-yl)metyl)-8,9-dihydro-7H-6-oxa-1,2,2a!-triaz-
abenzo[cd]azulen-4-y1)-N-(oxetan-3-yl)pyrimidin-2-amin: 'H NMR (400MHz,
DMSO0-d6) & 8,44 (d, J = 5,1 Hz, 1H), 8,24 (d, J = 1,4 Hz, 1H), 8,10 — 8,01 (m, 2H),
7,56 (s, 1H), 7,41 (d, J = 5,2 Hz, 1H), 7,06 (d, J = 1,4 Hz, 1H), 5,03 (s, 1H), 4,91
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(dd, = 13,8, 5,3 Hz, 1H), 4,82 (t, J = 6,7 Hz, 2H), 4,69 — 4,44 (m, 5H), 4,12 (1t, ] =
8,4, 5,6 Hz, 1H), 3,31 (d, J = 19,9 Hz, 1H), 2,25 — 2,03 (m, 2H); MS: m/z 438.

(S)-4-(9-((4-clo-1H-pyrazol-1 -yl)metyl)-8,9-dihydro-7H—6-oxa—'1 ,2,2a1-trfaz-
abenzo[cd]azulen-4-yl)-N-(oxetan-3-yl)pyrimidin-2-amin: 'H NMR (400MHz,
DMSO-dG) 6‘8,44 (d, J=5,1 Hz, 1H), 8,24 (d, ] = 1,4 Hz, 1H), 8,10 — 8,01 (m, 2H),
7,56 (s, 1H), 7,41 (d, J = 5,2 Hz, 1H), 7,06 (d, J = 1,4 Hz, 1H), 5,03 (s, 1H), 4,91
(dd, J=13,8, 5,4 Hz, 1H), 4,82 (t, ] = 6,7 Hz, 2H), 4,69 — 4,44 (m, SH), 4,12 (tt, ] =
8,5, 5,6 Hz, 1H), 3,31 (d, J = 19,9 Hz, 1H), 2,25 — 2,03 (m, 2H); MS: m/z 438.

4-(9-((4-clo-1H-pyrazol-1-yl)metyl)-8,9-dihydro-7H-6-oxa-1,2,2a!-triazabe-
nzo[cd]azulen-4-yl)-N-isopropylpyrimidin-2-amin dugc diéu ché theo céch tuong
tu chi khac & bude 7 thi 4-amino tetrahydropyran dugc thay bang iso-propylamin.
Hdn hop triét quang dugc phéan giai theo phuong phap séc ky SFC trén ¢t khong

doi xing tao ra:

(R)-4-(9-((4-clo-1H-pyrazol-1-yl)metyl)-8,9-dihydro-7H-6-0xa-1,2,2a! -triaz-
abenzo[cd]azulen-4-yl)-N-isopropylpyrimidin-2-amin: 'H NMR (400MHz, DMSO-
ds) 6 8,40 (d, J= 5,1 Hz, 1H), 8,21 (d, J = 1,4 Hz, 1H), 8,04 (d, J = 0,7 Hz, 1H),
7,56 (s, 1H) 7,30 (d, J = 5,2 Hz, 1H), 7,14 (d, J= 7,8 Hz, 1H), 7,06 (d, J= 1,4 Hz,
1H), 4,91 (dd, J = 13,8, 5,3 Hz, 1H), 4,68 — 4,58 (m, 2H), 4,49 (ddd, J = 12,1, 8,0,
3,7 Hz, 1H), 4,12 (tt, J = 8,6, 5,9 Hz, 2H), 2,23 — 2,04 (m, 2H), 1,20 (d, J= 6,5 Hz,
6H; MS: m/z 424

(S)-4-(9-((4-clo-1H-pyrazol-1-yl)metyl)-8,9-dihydro-7H-6-oxa-1,2,2a!-triaz-
abenzo[cd]azulen-4-yl)-N-isopropylpyrimidin-2-amin: 'H NMR (400MHz, DMSO-
ds) 6 8,40 (d, J = 5,1 Hz, 1H), 8,22 (d, J = 1,4 Hz, 1H), 8,04 (d, J = 0,7 Hz, 1H),
7,56 (s, 1H), 7,30 (d, J = 5,2 Hz, 1H), 7,15 (d, /= 7,8 Hz, 1H), 7,06 (d, J = 1,4 Hz,
lHj, 4,91 (dd, J = 13,8, 5,4 Hz, 1H), 4,70 — 4,57 (m, 2H), 4,49 (ddd, J = 12,1, 8,0,
3,6 Hz, 1H), 4,12 (&, J = 8,5, 6,1 Hz, 2H), 2,25 — 2,02 (m, 2H), 1,20 (d, J = 6,5 Hz,
6H); MS: m/z 424,

Vidy 16

4-(9-((4-clo-1H-pyrazol-1-yl)metyl)-8,9-dihydro-7H-6-oxa-1,2,2a'-triazabenzo-
[cd]azulen-4-y1)-N-(1,3-dimetyl-1H-pyrazol-5-yl)pyrimidin-2-amin

-133-



26830

NH

Me. 2
\
Cl
Me. s N ¢l Me HN)\\N =N,
RCE & 0 O 4
N / Me«~
\}/N‘N = \}/NW
N=— (0]
Me

o)

Zz-Z

NaH (35,80mg, 28mmol, dich phén tan déu khoéng 60%) duoc bd sung vao
dung dich chita 9-((4-clo-1H-pyrazol-1-yl)metyl)-4-(2-(metylsulfonyl)pyrimidin-4-
yl)-8,9-dihydro-7H-6-0xa-1,2,2a!-triazabenzo[cd]azulen (c6 cOng thic 15-4b,
200mg, 0,44mmol), 2,5-dimetylpyrazol-3-amin (149,5mg, 1,34mmol) trong DMSO
(2ml). Hn hop phan tng nay duoc khudy & nhiét d9 trong phong trong thoi gian 45
phut, dugc dimg bing nudc va chiét bing EtOAc (3 x 20ml). Cac chiét phim két
hop duge rira béng dung dich axit xitric 5%, nudc mudi, lam kh6 (NaxSO4), loc va
cb trong chan khong. San phim thd dugc tinh ché theo phuong phép sic ky SiOz
(cot 12g ISCO) rira giai bang gradien MeOH/DCM (0% dén 8% MeOH) tao ra

95mg (88,5%) hop chit néu & && muyc nay & dang rin mau vang.

Hbn hop triét quang dugc phan giai theo phuong phép sic ky SFC trén cot

khong d6i ximg tao ra:

(R)-4-(9-((4-clo-1H-pyrazol-1-yl)metyl)-8,9-dihydro-7H-6-0xa-1,2,2a! triaz-
abenzo[cd]azulen-4-y1)-N-(1,3-dimetyl-1H-pyrazol-5-yl)pyrimidin-2-amin: H
NMR (400MHz, DMSO-d6) 6 9,51 (s, 1H), 8,58 (d, J =5,2 Hz, 1H), 8,27 (d,J = 1,4
Hz, 1H), 8,05 (d, J = 0,7 Hz, 1H), 7,65 (d, J = 5,2 Hz, 1H), 7,57 (d, J = 0,7 Hz, 1H),
7,05 (d, J = 1,2 Hz, 1H), 6,06 (s, 1H), 4,91 (dd, J = 13,8, 5,4 Hz, 1H), 4,68 — 4,59
(m, 2H), 4,50 (ddd, J = 12,1, 8,1, 3,6 Hz, 1H), 4,12 (tt, ] = 8,7, 5,6 Hz, 1H), 3,61 (s,
3H), 2,22 — 2,06 (m, 5H); MS: m/z 476.

(S)-4-(9-((4-clo-1H-pyrazol-1-yl)metyl)-8,9-dihydro-7H-6-0xa-1,2,2a!-triaz-
abenzo[cd]azulen-4-yl1)-N-(1,3-dimetyl-1H-pyrazol-5-yl)pyrimidin-2-amin: 'H
NMR (400MHz, DMSO-d6) 6 9,51 (s, 1H), 8,58 (d, ] =5,2 Hz, 1H), 8,27 (d,J =1,5
Hz, 1H), 8,05 (s, 1H), 7,65 (d, J = 5,2 Hz, 1H), 7,04 (d, J = 1,6 Hz, 1H), 6,06 (s,
1H), 4,91 (dd, J = 13,8, 5,4 Hz, 1H), 4,68 — 4,59 (m, 2H), 4,50 (ddd, J = 12,0, 8,1,
3,6 Hz, 1H), 4,12 (tt, J = 8,5, 5,5 Hz, 1H), 3,61 (s, 3H), 2,21 — 2,07 (m, 6H); MS:
m/z 476.
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Vidul7.

N-(1-metyl-1H-pyrazol-5-y1)-4-(9-phenoxy-8,9-dihydro-7H-6-oxa-1,2,2a'-tria-
zabenzo[cd]azulen-4-yl)pyrimidin-2-amin (c6 cong thire I-90)
N

/l/

HN” N A2 =N

N
Me\N/.\D NN
N= o) OPh

Bude 1: K2CO; (2,09g, 15,15mmol) dwoc bd sung vao dung dich chia
phenol (1,25g, 13,33mmol) trong DMF (35ml), khudy trong thoi gian 10 phut, sau
d6 a-bromo-y-butyrolacton (1,14ml, 12,12mmol) dwoc bd sung nhé giot va dung
dich thu dugc duge khudy & nhiét d6 trong phong trong thoi gian 18 gid. Hn hop
nay dugc pha loing bing nudc va chiét bing EtOAc (3 x 80ml). Cac chiét phim két
hop duoc rira bang nude, 1lam khé (Na2SO4), loc va cd trén xelit. San phim duoc
tinh éhé theo phuong phap sic ky SiOz (cot ISCO 40g) va rira giai bang gradien
EtOAc/heptan (0% dén 20% EtOAc) tao ra 1,03 g (47,7%) 3-
phenoxytetrahydrofuran-2-on & dang 16ng trong. MS: m/z 178.

Buéce 2: LiOH (208mg, 8,67mmol) dugc bd sung vao dung dich chta 3-
phenoxytetrahydrofuran-2-on (1,03g, 5,78mmol) trong THF (20ml) va nuéc (10ml)
va dung dich thu duoc duge khudy & nhiét d6 trong phong trong thoi gian 18 gid.
Hon hop nay dugc axit hoa bang dung dich HCI 1IN, chiét b_ﬁng EtOAc (3 x 50ml).
Céc chiét phém két hop dugc lam kho (Na2SOs), loc va cd trong chan khong, tao ra
1,05g (92,6%) axit 4-hydroxy-2-phenoxy-butanoic & dang siro trong duoc st dung
ma khong cén tinh ché thém: MS m/z 196. |

Buéc 3: Tert-butyl-clo-dimetyl-silan (2,30g, 15mmol) va imidazol (1,40g,
20mmol) duoc bd sung vao dung dich chira axit 4-hydroxy-2-phenoxy-butanoic
(1,0g, 5,1mmol) trong DMF (20ml). Dung dich ndy duoc khudy & nhiét d6 trong
phong trong thoi gian 18 gid, sau d6 dwoc pha lodng bing nudc va chiét bing
EtOAc (3 x 80ml). Cac chiét phdm két hop duogc rira bang nude, 1am kho (NaSOs),
loc va c6 trong chan khong, va 1am khé trong chan khong cao tao ra 1,38g (87%)
axit 4-[tert-butyl(dimetyl)silyl]oxy-2-phenoxy-butanoic & dang siro trong. MS: m/z
310.
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Buéc 4 (So d6 G): HATU (969,0mg, 2,49mmol), 4-(2-flo-6-hydrazino-4-py-
ridyl)-N-(2-metylpyrazol-3-yl)pyrimidin-2-amin (500mg, 1,66 mmol) va DIPEA
(0,58ml, 3,33mmol) dugc bd sung theo trinh ty d6 vao dung dich chira axit 4-[ter?-
butyl(dimetyl)silylJoxy-2-phenoxy-butanoic (672,1mg, 2,16mmol) trong DMF
(8ml), va hdn hop phan tng nay duoc khudy & nhiét d6 trong phong trong thdi gian
2 gid. Hon hop nay dugc pha lodng bing nudc, chiét bang EtOAc (3 x 20ml). Céc
chiét phdm két hop duoc rira bang nude, lam khd (Na2SO4), loc va cb trén xelit. San
phim thé dugc tinh ché theo phuong phép séc ky SiO» (cot 24g ISCO) rira gidi bang
gradien MeOH/DCM (0% dén 5% MeOH) tao ra 763mg (77,3%) 4-((tert-butyldim-
etylsilyl)oxy)-N'-(6-flo-4-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyrimidin-4-
yl)pyridin-2-yl)-2-phenoxybutanhydrazit & dang rin mau vang. MS: m/z 592.

- Budc 5: DIPEA (0,89ml, 5,14mmol), tiép theo 1a PhsP-Br, (1,63g,
3,86mmol) dugc bd sung thanh cic phan nhd viao dung dich chra 4-[tert-
butyl(dimetyl)silyl]oxy-N'-[6-flo-4-[2-[(2-metylpyrazol-3-yl)amino|pyrimidin-4-
yl]-2-pyridyl]-2-phenoxy-butanhydrazit (763mg, 1,28mmol) trong MeCN (15ml) va
dung dich nay duoc khudy & nhiét d6 trong phong trong théri gian 2 gi¢. Dung dich
nay duoc pha lodng bing nudc va chiét biang EtOAc (3 x 50ml). Cac chiét phim két
hop dugc rira bing nudc, 1am kho (Na2SOs), loc va ¢b trén xelit. San phim tho duge
tinh ché theo phuong phap sic ky SiO» .(cc_‘)t 24g ISCO) rira giai bang gradien
MeOH/DCM (0% dén 5% MeOH) tao ra 470mg (63,5%) hop chét 4-(3-(3-((tert-
butyldimetylsilyl)oxy)-1-phenoxypropyl)-5-flo-[1,2,4]triazolo[4,3-a]pyridin-7-yl)-
N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin & dang rin mau vang. MS: m/z 574.

~ Budc 6: BF3-OEt (0,46ml, 3,68mmol) dugc bd sung vao huyén phi chira 4-
[3-[3-[tert-butyl(dimetyl)silyl]oxy-1-phenoxy-propyl]-5-flo-[1,2,4]triazolo[4,3-a]p-
yridin-7-yl]-N-(2-metylpyrazol-3-yl)pyrimidin-2-amin (470mg, 0,61mmol) trong
DCM (15ml) va dung dich thu dugc dugc khudy & nhiét do troﬁg phong trong thoi
gian 18 gid. Hon hop phan tmg ndy duge dimg bang dung dich NaHCO;3 béo hoa,
pha lodng bing nudc, chiét bang DCM (2 x 20ml). Cé4c chiét pham két hop duoc
1am khd (N22SOx), loc va ¢d trén xelit. San phim thd dwoc tinh ché bang SiOz (cot
12g ISCO) va rira giai bing gradien MeOH/DCM (0% dén 8% MeOH) tao ra
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130mg  (46%)  3-(5-flo-7-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyrimidin-4-yl)-
[1,2,4]triazolo[4,3-a]pyridin-3-yl)-3-phenoxypropan-1-ol.

Buée 7: NaH (90,33mg, 2,25mmol, dich phan tan dau khoang 60%)) duoc
bd sung vao hdn hop gdm  3-(5-flo-7-(2-((1-metyl-1H-pyrazol-5-
yl)amino)pyrimidin-4-y1)-[1,2,4]triazolo[4,3-a]pyridin-3-yl)-3-phenoxypropan-1-ol
ol (130mg, 0,28mmol) trong THF (10ml), khudy trong thoi gian 15 pht, sau d6 1am
néng trong bé ddu & 65°C trong thoi gian 60 phut. Dimg hdn hgp phan Ung nay
bing vai giot nude, cd trén xelit. San phdm thd dugc tinh ché theo phwong phép sic
ky SiOz (cot ISCO 4g) va rira giai bang gradien MeOH/DCM (0% dén 8% MeOH)
tao ra 61mg (49%) N-(1-metyl-1H-pyrazol-5-yl)-4-(9-phenoxy-8,9-dihydro-7H-6-
oxa-1,2,2al-triazabenzo[cd]azulen-4-yl)pyrimidin-2-amin & dang rin mau vang.

MS: m/z 440

Hdn hop triét quang dwoc phén giai theo phwong phép sic ky SFC trén nén
khéng dbi xtmg:

(S)-N-(1-metyl-1H-pyrazol-5-yl)-4-(9-phenoxy-8,9-dihydro-7H-6-oxa-
1,2,2al-triazabenzo[cd]azulen-4-yl)pyrimidin-2-amin (S) 1-90: '"H NMR (400MHz,
DMSO0-d6) & 9,55 (s, 1H), 8,61 (d, J = 5,2 Hz, 1H), 8,30 (d, ] = 1,5 Hz, 1H), 7,67
(d, J = 5,2 Hz, 1H), 7,40 (d, ] = 1,9 Hz, 1H), 7,35 - 17,25 (m, 2H), 7,17 — 7,10 (m,
3H), 7,03 — 6,94 (m, 1H), 6,36 — 6,27 (m, 2H), 4,91 — 4,81 (m, 1H), 4,63 (ddd, J] =
12,7, 7,0, 4,3 Hz, 1H), 3,71 (d, J = 1,3 Hz, 4H), 3,28 (d, J = 2,4 Hz, 12H), 2,73 (dq,
J=6,7, 4,4 Hz, 2H); MS: m/z 440.

(R)-N-(1-metyl-1H-pyrazol-5-yl)-4-(9-phenoxy-8,9-dihydro-7H-6-oxa-1,2,2-
al-triazabenzo[cd]azulen-4-yl)pyrimidin-2-amin (R) 1-90: 'H NMR (400MHz,
DMSO0-d6) & 9,55 (s, 1H), 8,60 (d, J = 5,2 Hz, 1H), 8,30 (d, J = 1,5 Hz, 1H), 7,67
(d, J = 5,3 Hz, 1H), 7,40 (d, J = 2,0 Hz, 1H), 7,35 — 7,26 (m, 2H), 7,13 (d, J = 8,6
Hz, 3H), 6,98 (t, ] = 7,4 Hz, 1H), 6,35 — 6,26 (m, 2H), 4,86 (ddd, J = 11,6, 6,5, 4,5
Hz, 1H), 4,63 (ddd, J = 12,0, 6,7, 4,3 Hz, 1H), 3,71 (s, 3H), 2,73 (dq, ] = 9,1, 4,8
Hz, 2H); MS: m/z 440. | |

N-(1-metyl-1H-pyrazol-5-yl)-4-(9-phenoxy-8,9-dihydro-7H-6-oxa-1 ,2,2al-tr-
iazabenzo[cd]azulen-4-yl)pyridin-2-amin dugc diéu ché theo cich tuong tu chi khac

13 4-(2-flo-6-hydrazino-4-pyridyl)-N-(2-metylpyrazol-3-yl)pyrimidin-2-amin duoc
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thay bang 2'-flo-6'-hydrazinyl-N-(1-metyl-1H-pyrazol-5-yl)-[4,4'-bipyridin]-2-amin
va san phim triét quang dwoc phan gii theo phuong phap SFC trén cot khong ddi

xtng bang cach tach khong dbi xtmg.

(S)-N-(l -metyl-1H-pyrazol-5-yl)-4-(9-phenoxy-8,9-dihydro-7H-6-oxa-
1,2,2al-triazabenzo[cd]azulen-4-yl)pyridin-2-amin: 'H NMR (400MHz, DMSO-d6)
5 8,86 (s, 1H), 8,22 (d, J = 5,3 Hz, 1H), 7,84 (t, J = 1,5 Hz, 1H), 7,38 — 7,19 (m,
4H), 7,17 — 7,08 (m, 3H), 6,98 (t, J = 7,3 Hz, 1H), 6,78 (¢, J = 1,6 Hz, 1H), 6,35 —
6,26 (m, 2H), 4,86 (dt, J = 11,8, 5,5 Hz, 1H), 4,63 (dt, ] = 11,7, 5,5 Hz, 1H), 3,69
(d, 7= 1,6 Hz, 3H), 2,73 (dt, ] = 6,9, 4,3 Hz, 2H); MS: m/z 439.

(R)-N-(1-metyl-1H-pyrazol-5-y1)-4-(9-phenoxy-8,9-dihydro-7H-6-oxa-1,2,2-
al-triazabenzo[cd]azulen-4-yl)pyridin-2-amin: 'H NMR (400MHz, DMSO-d6) &
8,86 (s, 1H), 8,22 (dd, J = 5,3, 1,6 Hz, 1H), 7,84 (t, ] = 1,7 Hz, 1H), 7,38 — 7,19 (m,
4H), 7,17 — 7,08 (m, 3H), 6,98 (t, J = 7,3 Hz, 1H), 6,78 (t, ] = 1,6 Hz, 1H), 6,35 —
6,26 (m, 2H), 4,92 — 4,81 (m, 1H), 4,69 — 4,58 (m, 1H), 3,69 (d, J = 1,6 Hz, 3H),
2,80 — 2,68 (m, 2H): MS m/z 439.

Vi du sinh hoc 1
Thir nghiém enzym ERK-2

Céc hop chét duge thir trong thir nghiém enzym bing cach str dung ERK-2
cta nguoi (kinaza 1 d3 dugc hoat hda gdy phan bao), duogc thé hién theo cach tai tb
hop & dang protein dung hop 6-His dau tan cing N & E. coli va tuong tmg v6i aa 8-
360. Co chit dugc sir dung 14 peptit S/T17 huynh quang Omnia (do Invitrogen of
Carlsbad, CA cung cép; danh muc KNZ1171C). Céc hop chét thur nghiém dugc pha
loding trong DMSO trong céc dich pha lodng 3 1in theo bic & ndng do cudi cing
100x. Ngoai hop chit, dung dich thir nghiém nay chita S0mM HEPES [d6 pH=7,3],
10mM MgCla, 2mM DTT, 0,005% Triton-X100, 5nM enzym ERK-2, 6,25uM co
chét peptit S/T17 va 25uM ATP (tuong tng véi Km quan sat dugc) cho téng thé tich
hdn hop phan tmg 25pl. Thit nghiém nady dugc thyc hién & nhiét do mdi trudong
trong dia popypropylen trdng loai 384 156 (do Nunc, Inc of Naperville, IL cung cép;
danh muyc 267462) gom dit li¢u 50 gidy mot 14n trong thoi gian 30 phut trén dau doc
dia Envision (do PerkinElmer, Inc. of Waltham, MA cung cép); kich thich
340nm/phét xa 495nm. Dt liéu gom duge tr ting 16 duge khdp véi dudng thing,

-138-



26830

va cac mirc thu duge duoc ding dé tinh phan trim so véi d6i chig. Phén trim so
v6i dbi ching duoc dung dd thi theo néng do6 cua hop chét, va cac tri s6 ICso dugc
xac dinh bing cach 4p dung kiéu bdn thong s6. Bang 1 chira dit liéu dai dién cho
cac hop chét da duge boc 16 trong ban md ta nay. Dit liéu dai dién duogc thé hién

trbng Bang I (trén day).
Vi du sinh hoc 2
Thir nghiém phosphoryl héa P9ORSK(Ser380) & mirc do té bao

Mt db trc ché sy phosphoryl héa PO9ORSK(Ser380) do PMA kich thich duge
xac dinh theo thir nghiém co hoc in vitro & muc d6 t& bao duéi ddy, ma bao gom
viéc U té bao voi hop chit trong thoi gian 1,5 gid va dinh lugng tin hiéu
pP9ORSK(Ser380) huynh quang & cac t& bao da dugc ¢b dinh va chuin héa theo tin
hiéu GAPDH.

Nguyén liéu va phuong phép: Céc té bao HepG2 thu dugc it ATCC va cho
sinh truéng trong DMEM c6 bd sung 10% huyét thanh bao thai bo. Cac té bao dugc
cdy vao dia loai 96 15 & mat d6 35.000 té bao/18 va dé cb dinh qua dém & 37°C/5%
CO,. Sau d6, céc hop chét da pha lodng duoc bd sung vio & ndng dd cudi cing
0,5% DMSO. Sau khi 0 trong thoi gian 1,5 gid véi hop chét, cac té bao dugc kich
thich nhd bd sung PMA (phorbol 12-myristat 13-axetat) vao & ndng d6 cudi cing
100ng/ml; kich thich PMA la viéc U trong thoi gian 30 phut & didu kién 37°C/5%
CO,. Sau khi kich thich bdng PMA trong thdi gian 30 phit, cac t& bao duoc rira
béng PBS va dugc ¢b dinh trong 3,7% formaldehyt trong PBS & nhiét d trong
phong trong thoi gian 15 phut dén 20 phut. Tiép theo 14 rira thém trong PBS va sau
d6 dé thdm trong 100% MeOH & nhiét d6 trong phong trong thoi gian 10 phut dén
15 ﬁhﬁt. Sau khi 0 thim, c4c té bao dugc rira trong PBS/0,05% Tween-20, tiép theo
14 phong bé trong dung dich dém phong bé Odyssey (do LI-COR Biosciences cung
cdp) trong thoi gian it nhét 1 gid. Cac khéng thé di véi POORSK(Ser380) da duoc
phosphoryl hoa (Cell Signaling #9335, don dong cta thd) va GAPDH (Fitzgerald
10R-G109a, don dong ctia chudt) duge bd sung vao cac t& bao va 0 qua dém & 4°C.
Khang thé pP9ORSK(Ser380) dugc sit dung & muc d6 pha lodng 1:250; GAPDH
dugc st dung & mirc d6 pha lodng 1:10.000. Sau khi rira bing PBS/0,05% Tween-
20, céc t& bao duogc 0 véi cac khang thé phu di dugc danh déu huynh quang (khéng
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Alexa Fluor680 cta tho, do Invitrogen cung cip, danh muc #A21109; khéng
IRDye800CW cua chudt, do Rockland Inc. cung cép, danh muc #610-131-121)
trong thoi gian 1 gid. Ca hai khang thé phu duoc stt dung & muc d6 pha lodng
1:1000. Sau d6, c4c t& bao dugc rira va phéan tich v& mirc d6 huynh quang & ca hai
budc séng bang cach st dung hé tao anh hdng ngoai Odyssey (do LI-COR
Biosciences cung cip). Tin hiéu POORSK(Ser380) da phosphoryl héa dugce chudn
héa theo tin hiéu GAPDH. Dit lidu tiéu biéu duoc thé hién trong Bang II (duéi day).

Bang 11
Hop chat | P-P9ORSK (S380) Hop chét P-P90RSK (S380)
ICso (M) ICso (LM)

(S)-1-7 0,00387 S) I-36 0,00245

S I-21 0,00432 (R) 1-48 0,00173

(R) I-15 0,00291 (R) 1-66 0,001

(S) I-22 0,00141 (R)I-73 10,00447

1-28 0,00505 S) 1-29 0,00794

Ché phim vi du 1
Céc duoc phdm chira cac hop chét theo sang ché dé ding qua vai dudng

ding dugc bao ché nhu duge boc 16 trong Vi du nay.

Duoc phdm d& dung qua duong miéng (A)

Thanh phén % trong lugng/trong lugng
Hoat chat 20,0%

Lactoza 79,5%

Magie stearat 0,5%

Céc thanh phan duoc trén va dugc phdn tan vao céc vién nang, moi vién

chira khoang 100mg.

Dugc phim dé ding qua dudng miéng (B)

Thanh phan % trong luong/trong lugng
Hoat chit 20,0%
Magie stearat - 0,5%
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Croscarmeloza natri 2,0%
Lactoza 76,5%
PVP (polyvinylpyrolidin)  1,0%

Céc thanh phin duoc két hop va dugc tao hat béng céach st dung dung méi
nhu metanol. Sau d6, ché phidm nay duoc sy kho va tao thanh vién nén (chta

khoang 20mg hoat chit) bing may nén vién thich hop.

Dugc phdm dé ding qua dudng miéng (C)

Thanh phén % trong lugng/trong luong
Hoat chat 1,0g

Axit fumaric 0,5g

Natri clorua 2,0g

Metyl paraben 0,15¢g

Propyl paraben 0,05g

Duodng hat 25,5¢g

Sorbitol (dung dich 70%) 12,85¢
Veegum K (Vanderbilt Co.) 1,0g

Chét tao vi 0,035ml
Chét tao mau 0,5mg
Nudc cit vira da dén 100ml

Céc thanh phan duoc tron tao ra huyén phu dé d\‘mg»qua ‘dm‘tmg miéng.

Ché phdm ding ngoai dudng tidu héa (D)

Thanh phan % trong luong/trong lugng
Hoat chét 0,25g

Natri clorua vira dt dé ding truong
Nude dé phun vao 100ml

Hoat chit dugc hoa tan trong phén nude dé tiém truyén. Sau do, lugng du

natri clorua dugc bd sung vao kém khudy tao ra dung dich ding truong. Dung dich
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nay dugc tao ra vdi phan nude con lai dé tiém truyén, loc qua bd loc mang 0,2

micromet va bao goéi trong cac dicu kién vo trung.

Ché phim vién dit (E)
Thanh phén % trong lugng/trong luong
Hoat chit 1,0%
Polyetylen glycol 1000 74,5%
Polyetylen glycol 4000 24,5%

Céc thanh phan dugc 1am néng chay véi nhau va trdn theo kidu chung cach

hoi, va rot vao khuon chira téng khéi luong 2,5g.

Ché phadm dung tai chd (F)

Thanh phan gam
Hoat chét 0,2 dén 2
Span 60 2

Tween 60 2

Déu khoéng 5
Vazolin vang 10

Mety! paraben 0,15
Propyl paraben 0,05
BHA (hydroxy anisol dd butyl hoa) 0,01

Nudc via da 100

T4t ca céc thanh phén, trir nude, duge két hop va dun néng dén 60°C va
khudy. Sau d6, lwong di nuéc & nhiét d§ khoang 60°C duoc b6 sung vao va khudy
manh d& nhil héa cdc thanh phin, va sau d6 nuéc dugc bd sung dén da khoang
100g.

Céc dAu hiéu da boc 16 trong phdn md ta trén ddy, hodc cac diém yéu ciu bao
ho dudi day, dugc biéu thi theo dang cu thé cua chung hodc vé& mit cach thic dé
thuc hién chirc ning da bdc 19, hoic phuong phap hodc quy trinh dé dat duogc két
qua da boc 16, néu thich hop, riéng biét, hodic két hop cac diu hidu bt ky, c6 thé

duoc dung dé thyc hién sang cheé & cac dang khéac nhau cta no.
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Sang ché d3 duoc boc 16 mot cach chi tiét béng cach minh hoa va vi du,
nhdm muc dich rd rang va d& hidu. Ngudi ¢ hiéu biét trung binh vé linh vuc k§
thuét nay biét rd rang ring céc thay ddi va cac cai bién c6 thé duoc thuc hién trong
pham vi céc diém yéu ciu bao ho kém theo. Do d6, can phai hiéu rang phin mé ta
trén ‘déy chi nhim muc dich minh hoa va khéng nhdm gi6i han pham vi clia sang
ché. Do d6, pham vi ctia séng ché dugc xé4c dinh khéng dwa vao phan boc 1§ trén
day, ma thay vao d6 pham vi nay dugc xéc dinh dya vao cac diém yéu cau bao hd
kém theo, cling v6i pham vi ddy d cia cac bién dbi twong duong theo cac diém yéu
ciu bao ho nay. |

Céc patent, don yéu ciu cip bing doc quyén sang ché da cong b, va tai lidu
khoa hoc dugc trich din trong ban mé ta nay cing c¢b kién thirc ctia ngudi c6 hiéu
biét trung binh v& linh vuc k¥ thuat nay va toan bd ndi dung ctia chung dugc dua
vao day b%mg cach vién dan nhu thé timg tai lidu trong s0 nay dugc dua vao mot

cach riéng bi€t va cu the.
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YEU CAUBAO HQ

1. Hop chét c6 cong thic I, trong d6:

NZ |
)\\
1 a N
HN X “N @
R1 N N\/(
xz\x3,x4

X!1a N ho#c CH;
X?1a NR?, O hoic S;

X3 1a CH2C(=0), (CR*)13, CH2NRY, C(=0), C(=0)NR® hoic C(=0)0O véi
didu kién 1a: néu X® 1a CHoNR®, thi gbc ba vong cia (I) 1a 6,7,8,9-

tetrahydro-1,2,2a!,6,8-pentaazabenzo[cd]azulen,

néu X3 13 C(=0)NR?, thi gbc ba vong cta (I) 1a 8,9-dihydro-1,2,2a,6,8-

pentaazabenzo[cd]azulen-7(6H)-on,

néu X3 la CH,C(=0), thi gbc ba vong cta (I) 1a 8,9-dihydro-1,2,2al,6-

tetraazabenzo[cd]azulen-7(6H)-on, va

néu X3 1a C(=0)0, thi gbc ba vong ctua (I) 1a 6H-8-oxa-1,2,2al,6-

tetraazabenzo[cd]azulen-7(9H)-on;

X4 1a CR2R3 hoac NR3 véi didu kién la ndu X4 1a NR3, thi X2 1a NR2 va X3 1a
C(=0); |

R! 1a (i) heterocyclyl no hodc khong no mot phén ¢6 4 dén 7 canh hoic, (i)
dugc chon tir nhém bao gdm 1-metyl-1H-pyrazol-4-yl, 1-metyl-1H-pyrazol-3-yl, 2-
etyl-2H-pyrazol-3-yl, 2-metyl-2H-pyrazol-3-yl, 2-isopropyl-2H-pyrazol-3-yl, 1-
metyl-1H-pyrazol-5-yl, 1-etyl-1H-pyrazol-5-yl, 4-metylthiazol-2-yl, 1-metyl-1H-
[1,2,4]triazol-3-yl, 2-metyl-2H-[1,2,3]-triazol-4-yl, 1-metyl-1H-[1,2,4]-triazol-5-yl,
1,3-dimetyl-1H-pyrazol-4-yl, 1,3,5-trimetyl-1H-pyrazol-4-yl, 1-metyl-1H-tetrazol-
5-yl, 2-metyl-2H-tetrazol-5-yl, 5-metyl-1,3,4-thiadizol-2-yl, oxetan-3-yl, 3-
metyloxetan-3-yl, tetrahydropyran-4-yl, tetrahydro-2H-pyran-4-yl, tetrahydropyran-

-144-



26830

3-yl, 2-metyl-tetrahydropyran-4-yl, 2,2-dimetyl-tetrahydropyran-4-yl, 2-
hydroxymetyltetrahydropyran-4-yl, 3-flotetrahydropyran-4-yl va tetrahydrofuran-3-
yL;

R? duoc chon tir nhém bao gém:
(a) Cr-10alkyl,
(b) Ci-10 alkenyl,
(c) Ci-10 haloalkyl,
(d) Cs.7 xycloalkyl hodc Cs.7 xycloalkyl-Ci.6 alkyl,
(e) C3.7 haloxycloalkyl hodc Cs.7 haloxycloalkyl-Ci.¢ alkyl,
(®) Ci-10 hydroxyalksll hodc Ci-10 dihydroxyalkyl,
(g) C13 alkoxy-Ci6 alkyl, |
(h) C1.3 alkylthio-Cr.s alkyl,
(i) Ci-10xyanoalkyl,
(j) phenyl, phenyl-C13 alkyl, phenoxy hodc benzyloxy-Ci-3 alkyl,

(k) heteroaryl, heteroaryl-Ci3 alkyl hoac heteroaryloxy trong do gbe
heteroaryl nay dwoc chon tir nhém bao gdm pyrazolyl, imidiazolyl,
oxazolyl, isoazolyl, thiazolyl, isothiazolyl, pyridinyl, pyrid-2(1H)-on
va 1-alkylpyrid-2(1H)-on va mdi heteroaryl ndy tity y duoc thé mot
cach ddc lap béng mot hodc nhidu nhém duogc chon tir nhém bao
gdm halogen, hydroxyl, oxit, Ci- alkoxy, Ci- haloalkoxy, xyano,
Cs-6 xycloalkyl va Ci-¢ alkyl trong do C1'-6 alkyl tiiy y dugc thé mot
cach doc 1ap bang mdt hodc nhidu nhém doc 1ap dugc chon tir

halogen, oxo, hydroxyl hodc Ci.¢ alkoxy; va,
(1) phenylthio hoac phenylthio-Ci-¢ alkyl;

mdi 14n xuét hién, R? va R* ddc 14p 1a hydro hoidc C13 alkyl;
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R? va R® ddc 1ap 1a hydro hodc Ci3 alkyl; hodc,
mudi duge dung ctia no;

trong d6 gbc phenyl bat ky tuy ¥ dugc thé bang mdt hoic nhiéu halogen, xyano,
hydroxyl, C1. alkoxy, C1-¢ haloalkoxy hodc Ci.s alkyl trong d6 Ci-6 alkyl nay tuy y
duoc thd mot cach doc 1ap bang mdt hodc nhiéu nhém doc 1ap duogc chon tir

halogen, oxo, hydroxyl hodc Ci-s alkoxy; va,

trong d6 mdi xycloalkyl tily ¥ dugc thé mot cach doc 14p bing mot dén ba nhom

halogen, Ci-¢ haloalkyl, Ci¢alkoxy hodc Ci-¢ haloalkoxy.

2. Hop chét theo diém 1, trong d6 X2 1a NR?, X? 1a CHz va X* 1a CR?R>.

3. Hop chit theo diém 1, trong d6 X? 1a NR?, X? la C(=0)CHz va X* 1a CR?R>.
4. Hop chét theo diém 1, trong d6 X2 12 O, X° 1a (CHz)2 va X* 1a CR?R>.

5. Hop chit theo didm bat ky trong sb céc diém tir 2 dén 4, trong d6 R? 1a
- phenyl-Ci.3 alkyl dugc thé thy y va R? 1a hydro.

6. Hop chét theo didm bAt ky trong s6 céc diém tir 2 dén 4, trong d6 R? 1a
heteroaryl-Ci alkyl dugc thé tiy ¥ va R? 1 hydro.

7. Hop chat theo diém 5 hodc 6, trong d6 R! 1a 1-metyl-1H-pyrazol-5-yl.
8. Hop chit theo diém 7, trong d6 R? 14 benzyl dugc thé tuy y.
9. Hop chét theo diém 7, trong d6 R? 14 (4-clo-1H-pyrazol-1-yl)metyl.

10. Hop chét theo diém 1, trong d6 hop chét nay duoc chon tir nhém bao gbm:
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CAu trac Tén
/',1\ S R | N-(1-metyl-1H-pyrazol-5-y1)-4-(3-
Lo HNT ND N =N phenyl-4,5-dihydro-3H-1,2,2a!,5-
Me\N)> NN : tetraazaaxenaphtylen-7-yl)pyrimidin-
N= HN CHyPh S | 2-amin
NS : :
| S-4-(3-isopropyl-4,5-dihydro-3H-
)\ ANF N
L3 HN™ N N/ N - 1,2,2a!,5-tetraazaaxenaphtylen-7-y1)-
Me\N\JD N \j*(Me N-(1-metyl-1H-pyrazol-5-
N HN . yl)pyrimidin-2-amin
NS S | N-(1-metyl-1H-pyrazol-5-y1)-4-(3-
HNT NN 2N phenyl-4,5-dihydro-3H-1,2,2al,5-
I-4 Y
Me~p "\ NN R tetraazaaxenaphtylen-7-yl)pyridin-2-
N= HN Ph amin
NS g | 4-(3-(4-clobenzyl)-4,5-dihydro-3H-
L5 NN =N 1,2,2a!,5-tetraazaaxenaphtylen-7-y1)-
MG\N‘§ \md N-(1-metyl-1H-pyrazol-5-
N= AN R yl)pyrimidin-2-amin
)N: , (R)-9-(4-clobenzyl)-6-metyl-4-(2-((1-
HN SN NN, N metyl-1H-pyrazol-5-
I-6 Ve \ SN R | yl)amino)pyrimidin-4-yl)-8,9-dihydro-
N= Me’N%NH 1,2,2al,6,8-pentaazabenzo[cd]azulen-
é 7(6H)-on
i o S | 4-(3-benzyl-4,5-dihydro-3H-1,2,2a!,5-
I-7 . " N tetraazaaxenaphtylen-7-y1)-N-(1-
\"lN_\ HNJ\CHZPh R | metyl-1H-pyrazol-5-yl)pyridin-2-amin
NS g | 4-(3-(4-clobenzyl)-4,5-dihydro-3H-
18 HN N NN cl 1,2,2a!,5-tetraazaaxenaphtylen-7-yl)-
Moy N N \Nj\/@ N-(1-metyl-1H-pyrazol-5-yl)pyridin-
N= HN R | 2 amin .
)N|\ j S | 4-(3-benzyl-5-metyl-4,5-dihydro-3H-
L9 HN™ “N” N /N~N 1,2,2al,5-tetraazaaxenaphtylen-7-yl)-
Me~ 7\ NN N-(1-metyl-1H-pyrazol-5-
‘ P
N= e CH,Ph R yl)pyrimidin-2-amin
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4-(3-isobutyl-4,5-dihydro-3H-

S
)N|\ \/ . 1,2,2a!,5-tetraazaaxenaphtylen-7-yl)-
I-10 TN N-(1-metyl-1H-pyrazol-5-
M~y N w yD)pyrimidin-2-amin
\N_ HN Me R
NS S 4-(3-(4-metoxybenzyl)-4,5-dihydro-
L11 NN = 3H-1,2,2al,5-tetraazaaxenaphtylen-7-
) Me~y 5 N mom y1)-N-(1-metyl-1H-pyrazol-5-
N= ““ R | yl)pyrimidin-2-amin
N g |43-G -flo-4-metoxybenzyl)-4,5-
A A A dihydro-3H-1,2,2al,5-
12 | e A SN oMe tetraazaaxenaphtylen-7-yl)-N-(1-
e ij\/@ R | metyl-1H-pyrazol-5-yl)pyrimidin-2-
j amin
NS S 4-(3-(4-clobenzyl)-5-metyl-4,5-
113 N NN ¢l dihydro-3H-1,2,2a!,5-
) Mo~ N \Nj’\/@ tetraazaaxenaphtylen-7-yl)-N-(1-
N= me N R metyl-1H-pyrazol-5 -yD)pyridin-2-amin
S 4-(3-(4-clo-3-flobenzyl)-4,5-dihydro-
NN 3H-1,2,2a!,5-tetraazaaxenaphtylen-7-
NN y1)-N-(1-metyl-1H-pyrazol-5-
I-14 Mo~ "\ S a yl)pyrimidin-2-amin
N= HNm R
F
N N R | 4G -benzyl-3,4-dihydro-5-oxa-
HNT SN NN 1,2,2al-triazaaxenaphtylen-7-y1)-N-(1-
I-15 Mewp N\ N me‘_tyl-1H-pyrazol-S-yl)pyrimidin-2-
- O\J\CHzPh S | amin
N \ R | 4G -benzyl-3,4-dihydro-5-thia-
HNT SNZ NN, 1,2,2al-triazaaxenaphtylen-7-y1)-N-(1-
I-16 Me— "N\ N : mer-l H-pyrazol-5-yl)pyrimidin-2-
N= S CH,Ph S | amin
2
N = S 4-(3-benzyl-5-etyl-4,5-dihydro-3H-
HNT SND NN 2N, 1,2,2a!,5-tetraazaaxenaphtylen-7-yl)-
I-17 Mewp -\ N N-(1 -r'ne‘Fyl.-lH-pyr.azol-S-
= N CHPh R | yDpyrimidin-2-amin
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4-(3-(4-metoxybenzyl)-5-metyl-4,5-
dihydro-3H-1,2,2a!,5-

I-18 tetraazaaxenaphtylen-7-yl)-N-(1-
N we”" metyl-1H-pyrazol-5-yl)pyridin-2-amin
)N'\ S (R)-9-isobutyl-6,8-dimetyl-4-(2-((1-
HNT NN /'}N metyl-1H-pyrazol-5-
I-19 | Yoo D Nw\m R | yl)amino)pyrimidin-4-y1)-8,9-dihydro-
N NN 1,2,2al,6,8-pentaazabenzo[cd]azulen-
O?" e 7(6H)-on
NS 4-(3-isobutyl-5-metyl-4,5-dihydro-3H-
120 HNT NP N /N\N 1,2,2al,5-tetraazaaxenaphtylen-7-yl)-
- Me~\ N \Nj\/MjMe N-(1-metyl-1H-pyrazol-5-yl)pyridin-
N e R | 2-amin
NS 4-(3-(4-flobenzyl)-4,5-dihydro-3H-
121 NN N 1,2,2al,5-tetraazaaxenaphtylen-7-yl)-
) Mo~ N Nj’\/@ﬁ N-(1-metyl-1H-pyrazol-5-
N= HN R | y1)pyrimidin-2-amin
NS 9-(4-clobenzyl)-6-metyl-4-(2-((1-
e M ° metyl-1H-pyrazol-5-
1-22 MS*NJD S yl)amino)pyrimidin-4-yl)-8,9- dihydro-
" me=" R | 1,2,2al,6-tetraazabenzo[cd]azulen-
0 7(6H)-on
i\ (R)-9-isobutyl-8-metyl-4-(2-((1-metyl-
HNT NN /"i\N 1H-pyrazol- 5-yl)am1no)pyr1rn1d1n-4-
1-23 Me~N 7 N Nw R | yD-8,9-dihydro-1,2, 2al.6,8-
N= N Me pentaazabenzo[cd]azulen-7(6H)-on
07/—— \Me
- 4-(3-((6-metoxypyridin-3-yl)metyl)-
HNJNQ\(KY” 4,5-dihydro-3H-1,2,2al,5-
I-24 . U e tetraazaaxenaphtylen-7-y1)-N-(1-
" N‘N/—5 HNm > R | metyl-1H-pyrazol-5-y])pyrimidin-2-
amin
NZ (R)-9-isobutyl-6-metyl-4-(2-((1-
i NNANN metyl-1H-pyrazol-5-
I-25 R | yl)amino)pyridin-4-yl)-8,9-dihydro-

1,2,2al,6,8-pentaazabenzo[cd]azulen-
7(6H)-on
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I-26

(R)-9-(4-metoxybenzyl)-6-metyl-4-
(2-((1-metyl-1H-pyrazol-5-
yl)amino)pyridin-4-y1)-8,9-dihydro-
1,2,2al,6,8-pentaazabenzo[cd]azulen-
7(6H)-on

I-27

4-(3-((6-metoxypyridin-2-yl)metyl)-
4,5-dihydro-3H-1,2,2a',5-
tetraazaaxenaphtylen-7-yl)-N-(1-
metyl-1H-pyrazol-5-yl)pyrimidin-2-
amin

I-28

3-benzyl-5-metyl-7-(2-((1-metyl-1H-
pyrazol-5-yl)amino)pyrimidin-4-yl)-
3H-1,2,2a!,3,5-pentaazaaxenaphtylen-
4(5H)-on

I-29

4-(9-((benzyloxy)metyl)-8,9-dihydro-
7H-6-0xa-1,2,2al-
triazabenzo[cd]azulen-4-yl)-N-(1-
metyl-1H-pyrazol-5-yl)pyrimidin-2-
amin ' "

I-30

4-(9-(2-clobenzyl)-8,9-dihydro-7H-6-
oxa-1,2,2al-triazabenzo[cd]azulen-4-
y1)-N-(1-metyl-1H-pyrazol-5-
yDpyridin-2-amin

I-31

4-(3-(4-flobenzyl)-5-metyl-4,5-
dihydro-3H-1,2,2al,5-
tetraazaaxenaphtylen-7-yl)-N-(1-
metyl-1H-pyrazol-5-yl)pyrimidin-2-
amin

I-32

4-(3-(4-clo-3-flobenzyl)-5-metyl-4,5-
dihydro-3H-1,2,2al,5-
tetraazaaxenaphtylen-7-yl)-N-(1-
metyl-1H-pyrazol-5-yl)pyrimidin-2-
amin

I-33

4-(3-benzyl-3-metyl-3,4-dihydro-5-
oxa-1,2,2al-triazaaxenaphtylen-7-y1)-
N-(1-metyl-1H-pyrazol-5-
yl)pyrimidin-2-amin
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)Nl\ S S 9-(4-clobenzyl)-4-(2-((1-metyl-1H-
NN SN g pyrazol-5-yl)amino)pyrimidin-4-yl)-
[-34 | Mesy ¥ | 8,9-dihydro-1,2,2al,6-
N= HN R | tetraazabenzo[cd]azulen-7(6H)-on
0]
/N~N’Me NS (R)-9-(4-flobenzyl)-6-metyl-4-(2-((1-
N e metyl-1H-pyrazol-5-
1-35 : SN F | R | yDamino)pyrimidin-4-yl)-8,9-dihydro-
/N 1,2,2al,6,8-pentaazabenzo[cd]azulen-
D 7(6H)-on
N S 4-(9-(4-clobenzyl)-8,9-dihydro-7H-6-
1.36 B SN o oxa-1,2,2al-triazabenzo[cd]azulen-4-
NN NNY y1)-N-(1-metyl-1H-pyrazol-5-
N= 0 R | yl)pyrimidin-2-amin
NZ 4-(3-benzyl-3-metyl-3,4-dihydro-5-
HNT N AN oxa-1,2,2a!-triazaaxenaphtylen-7-yl)-
I-37 Mew A\ SN N-(1-metyl-1H-pyrazol-5-yl)pyridin-
-y O\;LCH o 2-amin
2
Me
NZ | R |43 -benzyl-3,4-dihydro-5-oxa-
e PN N 1,2,2a‘-triazaaxenaphtyIen-7-y1)—N-(}-
1-38 Mo A\ N metyl-1H-pyrazol-5-yl)pyridin-2-amin
D T s
CH,Ph
,N~N'M‘“‘NI N (R)-9-(3-flobenzyl)-6-metyl-4-(2-((1-
IO metyl-1H-pyrazol-5-
1-39 NN R | yDamino)pyrimidin-4-yl)-8,9-dihydro-
Me’N‘rNH 1,2,2al,6,8-pentaazabenzo[cd]azulen-
0 2 > . 7(6H)-on
N g | 9-(4-clobenzyl)-6-metyl-4-(2-((1-
HN SIS ¢ metyl-1H-pyrazol-5-yl)amino)pyridin-
140 1 e A \;‘_\S\Q 4-y1)-8,9-dihydro-1,2,2a,6-
N= Me/NO R | tetraazabenzo[cd]azuien-7(6H)-on
R 4-(3-(4-clobenzyl)-3,4-dihydro-5-oxa-
g ) 1,2,2a'-triazaaxenaphtylen-7-y1)-N-(1-
I-41 | .. *% N < @ o me’Fyl—1H-pyrazol-S-yl)pyr1m1d1n-2-
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NN R S-4-(?-((4-clo-lH-pyrazol-1-yl)metyl)-
PP P cl 8,9-dihydro-7H-6-oxa-1,2,2al-
42 | S N Z \ triazabenzo[cd]azulen-4-y1)-N-(1-
e\Nhﬁ O\J\/Nw g me:cyl-lH-pyrazol-S-yl)pyrirnidin-Z-
amin
)NI\ N S 4-(3-((2-metoxypyridin-3-yl)metyl)-5-
HN NN =N metyl-4,5-dihydro-3H-1,2,2al,5-
I-43 | Mo~y N A tetraazaaxenaphtylen-7-y1)-N-(1-
N= we ™ N R | metyl-1H-pyrazol-5-yl)pyrimidin-2-
MeO amin
NS R 4-(3-(4-flobenzyl)-3,4-dihydro-5-oxa-
144 I N NN 1,2,2a!-triazaaxenaphtylen-7-y1)-N-(1-
) Mo~y N \Ni/Q/F metyl-1H-pyrazol-5-yl)pyrimidin-2-
N= ° S | amin
j‘: | ) R 4-(3-islob1.1ty1-3,4—dihydro-5-0xa-
145 HN SN 1,2,2a'-triazaaxenaphtylen-7-yl)-N-(1-
) Me\N‘/§ N \Ni metyl-1H-pyrazel-5-yl)pyrimidin-2-
N= © CH,CHMe, S | amin _ '
N R 4-(3-(3-flo-4-metoxybenzyl)-3,4-
146 HNJ*N AN dihydr045-oxa-l,2,2a1-
- Me- N\/5 N i/@i"“"e triazaaxenaphtylen-7-yl)-N-(1-metyl-
= © F S | 1H-pyrazol-5-yl)pyrimidin-2-amin
4-(9-((4-clo-1H-pyrazol-1-yl)metyl)-
i@ o R | 8:9-dihydro-7H-6-oxa-1,2,2a'-
1-47 HN = N/':“N 7 . triazabenzo[cd]azulen-4-yl)-N-(1-
Mo~ \O\J\/N_,\f metyl-1H-pyrazol-5-yl)pyridin-2-amin
\=
S
- R | 4-(3-(4-clobenzyl)-3,4-dihydro-5-oxa-
»S S 1,2,231-triazaaxenaphtylen—‘7-.yl)-N—(}-
1-48 e, A N ol metyl-1H-pyrazol-5-yl)pyridin-2-amin
N= om S
R 4-(3-(3-flo-4-metoxybenzyl)-3,4-
- dihydro-5-oxa-1,2,2a!-
1.49 SN tlrgzaaxeneipéltyll)en-?gl)-%\I-(1-'metyl-
l Me < A SN Ome -pyrazol-5-yl)pyridin-2-amin
N‘N— omF S '
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I-50

4-(3-(4-metoxybenzyl)-3,4-dihydro-5-
oxa-1,2,2al-triazaaxenaphtylen-7-yl)-
N-(1-metyl-1H-pyrazol-5-
yDpyrimidin-2-amin

I-51

(R)-9-(xyclopropylmetyl)-6-metyl-4-
(2-((1-metyl-1H-pyrazol-5-
yl)amino)pyrimidin-4-y1)-8,9-dihydro-
1,2,2al,6,8-pentaazabenzo[cd]azulen-
7(6H)-on

I-52

N-(1-metyl-1H-pyrazol-5-y1)-4-(3-(2-
metylbutyl)-3,4-dihydro-5-oxa-1,2,2a'-
triazaaxenaphtylen-7-yl)pyrimidin-2-
amin

I-53

4-(3-(3,4-diflobenzyl)-3,4-dihydro-5-
oxa-1,2,2al-triazaaxenaphtylen-7-yl)-
N-(1-metyl-1H-pyrazol-5-
yl)pyrimidin-2-amin

I-54

4-(3-(3,4-diflobenzyl)-3,4-dihydro-5-
oxa-1,2,2al-triazaaxenaphtylen-7-yl)-
N-(1-metyl-1H-pyrazol-5-yl)pyridin-2-
amin

I-55

4-(3-(4-clobenzyl)-3,4-dihydro-5-oxa-
1,2,2a!-triazaaxenaphtylen-7-y1)-N-(1-
metyl-1H-pyrazol-5-yl)pyridin-2-amin

1-56

4-(9-((4-xyclopropyl-1H-pyrazol-1-
yl)metyl)-8,9-dihydro-7H-6-oxa-
1,2,2al-triazabenzo[cd]azulen-4-yl)-N-
(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-
amin

I-57

N

Me\N‘§

="\

N
~N~7 F
0 S

4-(3-(4-flobenzyl)-3,4-dihydro-5-oxa-
1,2,2al-triazaaxenaphtylen-7-y1)-N-(1-
metyl-1H-pyrazol-5-yl)pyridin-2-amin

I-58

a . F

\N/

4-(9-(4-flobenzyl)-8,9-dihydro-7H-6-
oxa-1,2,2a!-triazabenzo[cd]azulen-4-
y1)-N-(1-metyl-1H-pyrazol-5-
yl)pyrimidin-2-amin
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4-(9-(3-flo-4-metoxybenzyl)-8,9-

Z R
S dihydro-7H-6-0xa-1,2,2a!~
I-59 Me\N)> S ' one triazabenzo[cd]azulen-4-yI)-N-(1-

= o F g | metyl-1H-pyrazol-5-yl)pyrimidin-
2-amin

R 4-(9-(2-clobenzyl)-8,9-dihydro-7H-6-
N oxa-1,2,2a!-triazabenzo[cd]azulen-4-
N y1)-N-(1-metyl-1H-pyrazol-5-

g HN PN AN
1-60 Me\N)E SN2 yD)pyridin-2-amin
N= 0 cl S

9-benzyl-6-metyl-4-(2-((1-metyl-

\ : . 1H-pyrazol-5-yl)amino)pyridin-4-
HY AN R | y1)-8,9-dihydro-1,2,2a!,6-
I-61 Me‘N‘§ NN tetraazabenzo[cd]azulen-7(6H)-on
N= Me-N CHzPh

9-(4-metoxybenzyl)-6-metyl-4-(2-
N ((1-metyl-1H-pyrazol-5-
HN)I\/NJ\CfN OMe R | yl)amino)pyrimidin-4-y1)-8,9-

1-62 Me\N)> SN dihydro-1,2,2al,6-
N= Me-N tetraazabenzo[cd]azulen-7(6H)-on
(o)
S
R 9-(4-metoxybenzyl)-6-metyl-4-(2-
N : ) ((1-metyl-1H-pyrazol-5-
63 | HN i TN OMe y%)am1no)pyr1d1n—4-yl)-8,9-
e*N\)E »_j\/@ dihydro-1,2,2al,6-
N Me'z S | tetraazabenzo[cd]azulen-7(6H)-on
Nl/ﬁ\(r\r g | 6-metyl-4-(2-((1-metyl-1H-
HN" NN =M pyrazol-5-yl)amino)pyrimidin-4-
[-64 | Moo\ NN y1)-9-propyl-8,9-dihydro-1,2,2a',6-
N= Me'N)_j\(CHz)ZCH;, R | tetraazabenzo[cd]azulen-7(6H)-on
0]
N R 9-xyclopropyl-6-metyl-4-(2-((1-
L N metyl-1H-pyrazol-5-
165 HN™ N N yl)amino)pyrimidin-4-y1)-8,9-
: Me~N"N N dihydro-1,2,2a!,6-
N= Me’“»_j\q S | tetraazabenzo[cd]azulen-7(6H)-on
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4-(9-(4-flophenoxy)-8,9-dihydro-

NZ S
A Ao 7H-6-0xa-1,2,2a!-
1-66 | . 5 QU " triazabenzo[cd]azulen-4-y1)-N-(1-
N\N_ O\_io Q R | metyl-1H-pyrazol-5-yl)pyrimidin-
2-amin
N o~ S 9-benzyl-6-metyl-4-(2-((1-metyl-1H-
HN)\N/ A pyrazol-5-yl)amino)pyrimidin-4-yl)-
167 | Mewy A\ SN 8,9-dihydro-1,2,2al,6-
N= Me'N)_j\CHZPh S tetraazabenzo[cd]azulen-7(6H)-on
0
)Nl\ o~ R 9-isobutyl-6-metyl-4-(2-((1-metyl-1H-
NSNS pyrazol-5-yl)amino)pyrimidin-4-yl)-
1-68 Mo~ N\ NN 8,9-dihydro-1,2,2al,6-
N= Me-N CH,CHMe, S | tetraazabenzo[cd]azulen-7(6H)-on
[0)
N N R 9-isopropyl-6-metyl-4-(2-((1-metyl-
HN)\N/ A NN 1H-pyrazol-5-yl)amino)pyrimidin-4-
1-69 | mewy A SN y1)-8,9-dihydro-1,2,2al,6-
N= Me—N)/_j\CHMe2 S tetraazabenzo[cd]azulen-7(6H)-on
0 - o
NS R 9-(4-flobenzyl)-6-metyl-4-(2-((1-
PN =M F metyl-1H-pyrazol-5-yl)amino)pyridin-
I-70 | Me<y N NN 4-y1)-8,9-dihydro-1,2,2a!
N Me’i S | 6-tetraazabenzo[cd]azulen-7(6H)-on
NI N R 6-metyl-4-(2-((1-metyl-1H-pyrazol-5-
AN, yl)amino)pyrimidin-d-y1)-9-(2,2,2-
TT71 | Moy A\ SN trifloetyl)-8,9-dihydro-1,2,2al,6-
N= Me’N)_LCFS S tetraazabenzo[cd]azulen-7(6H)-on
0
N ~ 3R | 4-(3-benzyl-4-metyl-3,4-dihydro-5-
HNJ\N/ A N=N 48 | oxa-1,2,2a!-triazaaxenaphtylen-7-yl)-
1-72 Me*N)> \\Nj/i N—(l-me’gyli-lH—pyl.razol-S-
N= 0—"Veiph 3S | yD)pyrimidin-2-amin
2 4R
Me
N R N-(1-metyl-1H-pyrazol-5-yl)-4-(9-
HN/"\N/ AN, [ ((4-(triflometyl)-1H-pyrazol-1-
I-73 | oo \ SN h yl)metyl)-8,9-dihydro-7H-6-oxa-
N\N_ o\j\/N—N g | 1,2,2al-triazabenzo[cd]azulen-4-

yl)pyrimidin-2-amin
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9-(2-flo-4-metoxybenzyl)-6-metyl-4-

P R
N NI, OMe (2-((1-metyl-1H-pyrazol-5-
1-74 Me\N§ NN yl)amino)pyridin-4-yl)-8,9-dihydro-
n= me-N { g | 1,2,2al,6-tetraazabenzo[cd]azulen-
o 7(6H)-on :
NS R 9-isobutyl-6-metyl-4-(2-((1-metyl-
N SESNANEN 1H-pyrazol-5-yl)amino)pyridin-4-
175 Me‘“é SN y1)-8.9-dihydro-1,2,2a',6-
N= Me-N CH;CHMe, S | tetraazabenzo[cd]azulen-7(6H)-on
(o}
N = 3R | 4-(3-benzyl-4-metyl-3,4-dihydro-5-
HN)\ N NN 4R | oxa-1,2,2a'-triazaaxenaphtylen-7-yl)-
I-76 | Me<y N\ N N-(1-metyl-1H-pyrazol-5-
N= 5 Ph 3S | yl)pyrimidin-2-amin
4S
Me
NN R 4-(9-((5-clopyridin-3-yl)oxy)-8,9-
» LA~ © dihydro-7H-6-oxa-1,2,2a!-
77 | ... Q n N\ triazabenzo[cd]azulen-4-y1)-N-(1-
N\N o\j\o = g me?yl—lH-pyrazol’-S-yl)pyrimidin-2-
amin ‘
N R | 4-9-((5-clopyridin-3-yl)oxy)-8,9-
P NN c dihydro-7H-6-0xa-1,2,2a!-
1-78 Moy A S N CN triazabenzo[cd]azulen-4-yl?~N—(l-
\ o}o = g | metyl-1H-pyrazol-5-yl)pyridin-2-
amin :
NS R 9-(4-flobenzyl)-6-metyl-4-(2-((1-
HN)\N/ AN F metyl-1H-pyrazol-5-
I-79 | me<y N NN yl)amino)pyrimidin-4-yl1)-8,9-dihydro-
N= Me-N S 1,2,2al 6-tetraazabenzo[cd]azulen-
0 7(6H)-on
NS (S)-9-(3-clobenzyl)-6-metyl-4-(2-((1-
HN IN/ 7 /N‘N metyl-lH-pyrazol-S-
I-80 Me\N§ NN N yl)amino)pyrimidin-4-y1)-8,9-dihydro-
N= me-N 1,2,2al 6-tetraazabenzo[cd]azulen-
Y 7(6H)-on
N 4-(3-(3-metoxybenzyl)-3,4-dihydro-5-
181 SN R oxa-1,2,2a!-triazaaxenaphtylen-7-yl)-

/\N
Y T LA
\
N 0 OMe

N-(1-metyl-1H-pyrazol-5-
yl)pyrimidin-2-amin
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JN: | R 4-(3-(3-clo-4-flobenzyl)-3,4-dihydro-
.82 HNT SN 5-oxa-1,2,2a!-triazaaxenaphtylen-7-
l Me~y )> N \“‘i/@f y1)-N-(1-metyl-1H-pyrazol-5-
N= 0 a S | yl)pyrimidin-2-amin
N 4-(3-(3-clo-4-flobenzyl)-3,4-dihydro-
.83 NN R 5-oxa-1,2,2a!-triazaaxenaphtylen-7-
Me\N\é N \"i/@f y1)-N-(1-metyl-1H-pyrazol-5-
N= ° ol yl)pyridin-2-amin

)Nl\ \ R 9-((5-clopyridin-2-yl)metyl)-6-metyl-
NN SN=N cl 4-(2-((1-metyl-1H-pyrazol-5-
1-84 Me\N)> N )NJ/\/{\\S yl)amino)pyrimidin-4-y1)-8,9-dihydro-
N=" Me-N =N g | 1,2,2al,6-tetraazabenzo[cd]azulen-
0 7(6H)-on

N R 9-(2-flo-4-metoxybenzyl)-6-metyl-4-
HN)I\N/ N OMe (2-((1-metyl-1H-pyrazol-5-
I-85 Me\N§ \)ij’\Q yl)amino)pyrimidin-4-yl1)-8,9-dihydro-
F

N= me-N s | 1,2,2al,6-tetraazabenzo[cd]azulen-
0 7(6H)-on ' ' :
N N 6-metyl-4-(2-((1-metyl-1H-pyrazol-5-
HNT N2 AN =N R yl)amino)pyridin-4-y1)-9-(2,2,2-
I-86 | Mewy )> SN trifloetyl)-8,9-dihydro-1,2,2al,6-
N= Me_N)_j\/CFs g tetraazabenzo[cd]azulen-7(6H)-on
0
N R 9-isopropyl-6-metyl-4-(2-((1-metyl-
N I N 1H-pyrazol-5-yl)amino)pyridin-4-yl)-
1-87 Me~N/> S N 8,9-dihydro-1,2,2al,6-
N= Me'N)__ICHMeZ g tetraazabenzo[cd]azulen-7(6H)-on
0

_ S 4-(3-(3-clobenzyl)-3,4-dihydro-5-oxa-
g . 1,2,2al-triazaaxenaphtylen-7-y1)-N-(1-
1-88 e i P metyl-1H-pyrazol-5-yl)pyrimidin-2-

Me<n" N\ .
N 7

r | N-(1 -metyl-1H-pyrazol-5-yl1)-4-(9-((4-

NS oF (triflometyl)-1H-pyrazol-1-yl)metyl)-
HN NN (S 8,9-dihydro-7H-6-oxa-1,2,2a!-
I-89 Me\N§ NN N/_ K triazabenzo[cd]azulen-4-yl)pyridin-2-
N= o S | amin
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I-90

N-(1-metyl-1H-pyrazol-5-yl)-4-(9-
phenoxy-8,9-dihydro-7H-6-oxa-
1,2,2al-triazabenzo[cd]azulen-4-
yl)pyrimidin-2-amin

I-91

4-(9-((5-flopyridin-3-yl)oxy)-8,9-
dihydro-7H-6-0xa-1,2,2al-
triazabenzo[cd]azulen-4-yl)-N-(1-
metyl-1H-pyrazol-5-yl)pyrimidin-2-
amin

1-92

N-(1-metyl-1H-pyrazol-5-y1)-4-(9-((1-
metyl-1H-pyrazol-5-yl)metyl)-8,9-
dihydro-7H-6-0xa-1,2,2al-
triazabenzo[cd]azulen-4-yl)pyrimidin-
2-amin

1-93

N-(1-metyl-1H-pyrazol-5-y1)-4-(9-((3-
metylisoxazol-5-yl)metyl)-8,9-
dihydro-7H-6-oxa-1,2,2a!-
triazabenzo[cd]azulen-4-yl)pyrimidin-
2-amin

1-94

(R)-9-((5-clopyridin-2-yl)metyl)-6-
metyl-4-(2-((1-metyl-1H-pyrazol-5-
yl)amino)pyridin-4-y1)-8,9-dihydro-
1,2,2al,6-tetraazabenzo[cd]azulen-
7(6H)-on

1-95

4-(3-xyclopropyl-3,4-dihydro-5-oxa-
1,2,2a!-triazaaxenaphtylen-7-y1)-N-(1-
metyl-1H-pyrazol-5-yl)pyrimidin-2-
amin

1-96

4-(3-(3-clobenzyl)-3,4-dihydro-5-oxa-
1,2,2a!-triazaaxenaphtylen-7-y1)-N-(1-
metyl-1H-pyrazol-5-yl)pyridin-2-amin

1-97

4-(3-(3-metoxybenzyl)-3,4-dihydro-5-
oxa-1,2,2al-triazaaxenaphtylen-7-yl)-
N-(1-metyl-1H-pyrazol-5-yl)pyridin-
2-amin
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1-98

3-(4-clobenzyl)-5-metyl-7-(2-((1-
metyl-1H-pyrazol-5-
yl)amino)pyrimidin-4-yl)-3H-
1,2,2al,3,5-pentaazaaxenaphtylen-
4(5H)-on

1-99

3-(3,5-diflobenzyl)-5-metyl-7-(2- ((1-
metyl-1H-pyrazol-5-
yl)amino)pyrimidin-4-yl)-3H-
1,2,2al,3,5-pentaazaaxenaphtylen-
4(5H)-on '

1-100

N

3-(3-clobenzyl)-5-metyl-7-(2-((1-
metyl-1H-pyrazol-5-
yl)amino)pyrimidin-4-yl)-3H-
1,2,2a',3,5-pentaazaaxenaphtylen-
4(5H)-on

I-101

N-(l-metyl-1H-pyrazol-5-yl)-4-(3-
propyl-3,4-dihydro-5-oxa-1,2,2a!-
tr1azaaxenaphtylen—7 -yD)pyrimidin-2-
amin

I-102

N-(1-metyl-1H-pyrazol-5-yl)-4-(9-
(3,3,3-triflopropyl)-8,9-dihydro-7H-6-
oxa-1,2,2a!-triazabenzo[cd]azulen-4-
yl)pyrimidin-2-amin

I-103

N-(1-metyl-1H-pyrazol-5-yl)-4-(9-
propyl-8,9-dihydro-7H-6-0xa-1,2,2a'-
triazabenzo[cd]azulen-4-yl)pyridin-2-
amin

1-104

N-(1-metyl-1H-pyrazol-5-yl)-4-(9-
propyl-8,9-dihydro-7H-6-0xa-1,2,2a’ -
triazabenzo[cd]azulen-4-yl)pyrimidin-
2-amin

I-105

(S)-2-[4-(2-((1-metyl-1H-pyrazol-5-
yl)amino)pyrimidin-4-y1)]-8,9-
dihydro-7H-6-0xa-1,2,2a' -
triazabenzo[cd]azulen-9-yl)butannitril
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)Nl\ A N-(1-metyl-1H-pyrazol-5-yl)-4-(9-
1106 HN N NF =N (2,2,2-trifloetyl)-8,9-dihydro-7H-6-
Mewp N\ NN oxa-1,2,2a! -triazabenzo[cd]azulen-4-
N= 0 s yl)pyrimidin-2-amin
)Nl\ = 4-(9-isobutyl-8,9-dihydro-7H-6-oxa-
1107 HN NN 1,2,2al-triazabenzo[cd]azulen-4-y1)-N-
Me\N§ \\K (1-metyl-1H-pyrazol-5-yl)pyrimidin-
N= 0 CH,CHMe, 2-amin
JN: | 4-(9-(4-flophenoxy)-8,9-dihydro-7H-
HN SN N NEN . 6-oxa-1,2,2a! -triazabenzo[cd]azulen-
108 | e, 4-y1)-N-(1-metyl-1H-pyrazol-5-

N
/

\ b \\i\]j\g

N= o o

yl)pyrimidin-2-amin

I-109

N-(1-metyl-1H-pyrazol-5-y1)-4-(9-((4-
metylthiazol-2-yl)metyl)-8,9-dihydro-
7H-6-oxa-1,2,2al-
triazabenzo[cd]azulen-4-yl)pyrimidin-
2-amin

4-(9-((4-clo-1H-pyrazol-1-yl)metyl)-

N
N )’\N/ P 8,9-dihydro-7H-6-oxa-1,2,2a!-
I-110 VA triazabenzo[cd]azulen-4-yl)-N-
O\J\/N\N (tetrahydro-2H-pyran-4-yl)pyrimidin-
0 2-amin
S 4-(9-(3,4-diflophenoxy)-8,9-dihydro-
. 1 N 7H-6-oxa-1,2,2al-
111 e F triazabenzo[cd]azulen-4-yl)-N-(1-

metyl-1H-pyrazol-5-yl)pyrimidin-2-
amin

R

va cac muoi duge dung cta chung.

11. Duoc phdm chira hop chét theo diém bat ky trong sb cac diém tir 1 dén 9 va it

nhét mot ta duoc duge dung.

12. Hop chét theo diém 1, trong d6 hop chét nay dugc chon tir:

4-(9-(4-clobenzyl)-8,9-dihydro-7H-6-0xa-1,2,2a!-triazabenzo[cd]azulen-4-yl)-

N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin;
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(R)-4-(9-(4-clobenzyl)-8,9-dihydro-7H-6-oxa-1,2,2a!-triazabenzo[cd]azulen-4-
y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin;

(S)-4-(9-(4-clobenzyl)-8,9-dihydro-7H-6-oxa-1,2,2a! -triazabenzo[cd]azulen-4-
y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin;

3-benzyl-5-metyl-7-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyrimidin-4-yl)-3H-
1,1,2a!,3,5-pentaazaaxenaphtylen-4(5H)-on; |

9-(4-clobenzyl)-6-metyl-4-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyrimidin-4-
y1)-8,9-dihydro-1,2,2a!,6-tetraazabenzo[cd]azulen-7(6H)-on;

(S)-9-(4-clobenzyl)-6-metyl-4-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyrimidin-
4-yl)-8,9-dihydro-1,2,2a!,6-tetraazabenzo[cd]azulen-7(6H)-on;

(R)-9-(4-clobenzyl)-6-metyl-4-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyrimidin-
4-y1)-8,9-dihydro-1 ,2,2a‘,6-tetraazab¢nzo[cd]azulen—7(6H)-on; |

4-(9-((4-clo-1H-pyrazol-1-yl)metyl)-8,9-dihydro-7H-6-0xa-1 ,2,2al-
triazabenzo[cd]azulen-4-yl)-N-(1-metyl-1 H-pyrazol-5-yl)pyrimidih-2-amin; |

(R)-4-(9-((4-clo-1H-pyrazol-1-yl)metyl)-8,9-dihydro-7H-6-oxa-1,2,2a!-
triazabenzo[cd]azulen-4-y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin; hodc

(S)-4-(9-((4-clo-1H-pyrazol-1-yl)metyl)-8,9-dihydro-7H-6-0xa-1,2,2a!-
triazabenzo[cd]azulen-4-y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin;

hodc mubi duge dung cua nd.
13. Dugc phdm chira hop chét theo diém 1, trong d6 hop chit nay duge chon tir:

:“ 4-(9-(4-clobenzyl)-8,9-dihydro-7H-6-oxa-1,2,2a!-triazabenzo[cd]azulen-4-yl)-
N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin;

(R)-4-(9-(4-clobenzyl)-8,9-dihydro-7H-6-oxa-1,2,2a!-triazabenzo[ cd]azulen-4-
y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin;

(S)-4-(9-(4-clobenzyl)-8,9-dihydro-7H-6-oxa-1,2,2a! -triazabenzo[cd]azulen-4-
y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin;
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3-benzyl-5-metyl-7-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyrimidin-4-y1)-3H-
1,1,2al,3,5-pentaazaaxenaphtylen-4(5H)-on;

9-(4-clobenzyl)-6-metyl-4-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyrimidin-4-
yl)-8,9-dihydro-1,2,2a!,6-tetraazabenzo[cd]azulen-7(6H)-on;

(S)-9-(4-clobenzyl)-6-metyl-4-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyrimidin-
4-y1)-8,9-dihydro-1,2,2al,6-tetraazabenzo[cd]azulen-7(6H)-on;

(R)-9-(4-clobenzyl)-6-metyl-4-(2-((1-metyl-1H-pyrazol-5-yl)amino)pyrimidin-
4-y1)-8,9-dihydro-1,2,2al,6-tetraazabenzo[cd]azulen-7(6H)-on;

4-(9-((4-clo-1H-pyrazol-1-yl)metyl)-8,9-dihydro-7H-6-oxa-1,2,2a'-
triazabenzo[cd]azulen-4-yl)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin;

(R)-4-(9-((4-clo-1H-pyrazol-1-yl)metyl)-8,9-dihydro-7H-6-oxa-1 ,2,2al-
triazabenzo[cd]azulen-4-y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin; hodc

(S)-4-(9-((4-clo-1H-pyrazol-1-yl)metyl)-8,9-dihydro-7H-6-oxa-1,2,2a!-
triazabenzo|[cd] azulen-4-yl)-N-( 1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin;

hodc mudi duge dung cta nd; va it nhét mét ta duoc dugce dung.
14. Hop chét theo diém 1, trong d6 hop chat nay 1a:

N™ X

l o]
HN)\N/ =N
N &

- x_N—v /
MeNTS) N=N
N= o

(R)-4-(9-((4-clo-1H-pyrazol-1-yl)metyl)-8,9-dihydro-7H-6-oxa-1,2,2a'-
triazabenzo[cd]azulen-4-yl)-N-(1-metyl-1 H-pyrazol-5-y1)pyrimidin-2-amin

Me‘N'\7 Y N-N
< |\\]_ (@) “n/
hoidc.

-162-



26830

(S)-4-(9-((4-clo-1H-pyrazol-1-yl)metyl)-8,9-dihydro-7H-6-oxa-1,2,2a!-
triazabenzo[cd]azulen-4-y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin;

hodc mudi dugc dung ctia nd.
15. Dugc phim theo diém 11, trong d6 dugc phdm nay chira:

N™

M

HNT ONT NP N =N
7

? N

- > N /
Me N AN N‘N
N= (@)

(R)-4-(9-((4-clo-1H-pyrazol-1-yl)metyl)-8,9-dihydro-7H-6-0xa-1,2,2a!-

Cl

triazabenzo[cd]azulen-4-yl)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin

N™ X

P N Cl

HN N = =N
Me\N- \7 XN~ N‘l\i
- [‘\l_ O i/
hodc

(S)-4-(9-((4-clo-1H-pyrazol-1-yl)metyl)-8,9-dihydro-7H-6-0xa-1,2,2a!-
triazabenzo[cd]azulen-4-y1)-N-(1-metyl-1H-pyrazol-5-yl)pyrimidin-2-amin;

hodc mudi duge dung ctia nd;

va it nhit mét ta dugc dugc dung.
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